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PREFACE. 



The present edition of this work has been thoroughly iy»visec^ 
and re-written, and also improved hj the addition of much vaii 
able new material, rendering it a sufficiently complete practical 
treatise for the majority of learners. 

The arrangement is strictly progressive ; the aim having been 
to introduce subjects in an order most in accordance with the 
laws governing the proper development of miiid. The rules have 
generally been deduced from the analysis of one or more ques- 
tions, so that the reasons for the methods of solution adopted are 
rendered intelligible to the pupil ; no knowledge of a principle be- 
ing required, that has not been previgusly illustrated and explained. 

In preparation of the rules, definitions, and illustrations, the 
utmost care has been taken to express them in language simple, 
precise, and accurate. 

The examples are of a practical character, and adapted not 
only to fix in the mind the principles which they involve, but 
also to interest the pupil, exercise his ingenuity, and inspire a 
love for mathematical science. 

The reasons for the operations are explained, and an attempt 
is made to secure to the learner a knowledge of the philosophy of 
the subject, and prevent the too prevalent practice of merely per- 
forming, mechanically, operations which he does not understand. 

Analysis has been made a prominent subject, and employed in 
the solution of questions under most of the rules in which it 
could be used with any practical advantage. 

All the most important methods of abridging operations, appli- 
cable to business transactions, have been given a place in the 
work, and so introduced as not to be regarded as mere blind 
mechanical expedients, but as rational labor-saving processes. 

Old rules and distinctions, which modem improvements have 
rendered unnecessary, and which, deservedly, are becoming obso- 
lete, have been avoided. 

Rules for finding the GrecOest Common Dimsor of Fraction^ 
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and for finding the Least Common Multiple of Fractions ; Meih 
ods of Equating Accounts ; IXvision of Duodecimals ; Exchange, 
Foreign and Ldand; and several important TaUes, are among the 
new features of this edition, which will be found, it is beheved, 
very valuable. 

The articles on Money, Weights, Measures, Interest, and Du- 
ties are the results of extensive correspondence and much labori- 
ous research, and are strictly conformable to present usage, and 
recent legislation. State and national. 

The interpretation of Ratio adopted in this work is the simple 
and natural method of Chauvenet, Peirce, Loomis, Hackley, Al- 
sop. Day, and other prominent mathematicians of this country, 
and of nearly all European authorities, including Sir Isaac New- 
ton, Laplace, Legendre, and BesseL 

Questions have been inserted at the bottom of each page, de- 
signed to direct the attention of teachers and pupils to the most 
important principles of the science, and fix them in the mind. It 
is not intended, however, nor is it desirable, that the teacher 
should servilely confine himself to these questions ; but vary their 
form and extend them at pleasure, and invariably require the 
pupil thoroughly to understand the subject 

The object of studying mathematics is not only to acquire a 
knowledge of the subject, but also to secure mental discipline, to 
induce a habit of close and patient thought, and of persevering 
and thorough investigation. For the attainment of this object, the 
examples for the exercise of the pupil are numerous, and variously 
diversified, and so constructed as necessarily to require careful 
thought and refiection for the right application of principles. 

BENJAMIN GREENLEAF. 



The present edition of this work is enriched by a full 
presentation of the Metric System of Weights and Measures, in 
accordance with the Tables of Equivalents, established by Con- 
gress ; and also treats of Government Securities. 

Certain articles have been marked by a star (*) to indicate 
that they may be omitted, at the option of the teacher. 

Boston, May 1, 1873. 
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ARITHMETIC. 



definitions- 



Article !• (aantity is anything that can be measured. 

A Unit is a single thing, or one. 

A Hnmber is a unit or a collection of units. 

An Abstract Hamber is a number, whose units have no reference 
to any particular thing or quantity ; as two, ^ye, seven. 

A Concrete Number is a number, whose ,units have reference to 
some particular thing or quantity ; as two books, ^ye feet 

The Unit of a Number is me of the same kind as the number; 
thus, the unit of six is one, and the unit of six pounds is one pound. 

Arithmetie is the science of numbers, and the art of computing 
by them. 

A Rule is a prescribed mode for performing an operation. 

The Introductory Processes of arithmetic are Notation, Numera- 
tion, Addition, Subtraction, Multiplication, and Division. 

The last four are called the fundamental rules, because upon 
them depend all other arithmetical processes. 



NOTATION. 

2t Notation is the art of expressing numbers by figures or 
other symbols. 

There are two methods of notation in common use; the Eoman 
and the Arabic. 



Questions. — Art 1. What is quantity? A unit? A number? An 
abstract number? A concrete number? Arithmetic? A rule? Which 
are the introductory processes ? What are the last four called ? — 2. What is 
notation ? How many kinds of notation in common use ? WbaX ^t^ >^vik'^ ^ 
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NOTATION. 



St The Roman Notation^ or that originated bj the ancient 
Romans, employs in expressing numbers seven capital letters, 
viz. : — 

I, V, X, L, C, D, M. 

one, five, ten, fifty, one hundred, five hundred, one thousand. 

All the other numbers are expressed by the use of these let- 
ters, either in repetitions or combinations. 

1. By a repetition of a letter, the value denoted by the letter 
is repeated; as, XX represents twenty; CCC, three hundred. 

2. By writing a letter denoting a less value before a letter de- 
noting a greater, the difference of their values is represented ; as, 
IV represents /owr/ ILJj, forty. 

3. By writing a letter denoting a less value after a letter de- 
noting a greater, the sum is represented ; as, VI represents six ; 
"XY, fifteen, 

4. A dash ( — ) placed over a letter makes the value denoted a 
thousand-fold; as, V represents ^V6 thousand; lY^ four thousand. 

TABLE. 



I 


one. 


LXXX 


eighty. 


n 


two. 


XC . 


ninety. 


m 


three. 


C 


one hundred. 


IV 


four. 


CC 


two hundred. 


V 


^yQ. 


CCC 


three hundred. 


VI 


six. 


cccc 


four hundred. 


VII 


seven. 


D 


^Ye hundred. 


vni 


eight 


DC 


six hundred. 


IX 


nine. 


DCC 


seven hundred. 


X 


ten. 


DCCC 


eight hundred. 


XX 


twenty. 


DCCCC 


nine hundred. 


XXX 


thirty. 


M 


one thousand. 


XL 


forty. 


MD 


fifteen hundred. 


L 


fifty. 


MM 


two thousand. 


LX 


sixty. 


X 


ten thousand. 


LXX 


seventy. 


M 


one million. 



3. Why is the Roman notation so called? By what are numbers expressed 
in the Koman nutation V What effect has the repetition of a letter? The 
effect of writing a letter expressing a less value before a letter denoting a 
greater? Of writing a letter after another denoting a greater value ? now 
mony fold is ^e value denoted by a letter made by placing a daah over it? 
Repeat the table 



NOTATION. 9 

The Roman notation is now but little used, except in number* 
ing sections, chapters, and other divisions of books. 

Exercises in Roman Notation. 

Write the following numbers in letters : — 

1. Ninety-six. Ans. XCVL 

2. Eighty-seven. 

3. One hundred and ten. 

4. One hundred and sixty-nine. 

5. Two hundred and seventy-five. 

6. Five hundred and forty-two. 

7. One thousand three hundred and nineteen. 

8. One thousand eight hundred and fifky-eight 

4. The Arabic Notation, or that made known through the Arabs, 
employs in expressing numbers ten characters or figures, viz. : — ^ 

1, 2, S, 4, 5, 6, 7, 8, 9, 0. 

one, two, three, four, five, six, seven, eight, nine, cipher. 

The first nine are called dibits, from digittis^ the Latin signify- 
ing a finger, because of the use formerly made of the fingers in 
reckoning. The cipher is called naught, or zero, from its express- 
ing the absence of a number, or nothing, when standing alone. 

5« The particular position a figure occupies with regard to 
other figures is called its place ; as in 32 (thirty-two), counting 
from the right, the 2 occupies the first place, and the 3 the second 
place. 

The digits have been denominated sigmjlcant figures, because 
each of itself always represents so many units, or ones, as its 
name indicates, l^ut the size or value of the units represented 
by a figure differs according to the place occupied by it. 

Thus, in 366 (three hundred and sixty-six), each of the fig- 
ures, without regard to its place, represents units, or ones ; but 
the 6 occupying the first place lepresents 6 single units; the 6 

3. What nso is now made of Roman notation? — 4. How many characters 
are employed in the Arabic notation 1 What are the first nine called, and 
why? The cipher? What does it represent when standing alone? — 
5. What is meant by the place of a figure? What have the digits been 
denominated ? Why ? How does the size or value of units represented by 
Ggares differ ? 
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occupying the second place represents 6 tens, or 6 units each 
ten times the size or value of a unit of the first place ; and the 
3 occupying the third place represents 3 hundreds, or 3 units 
*each one hundred times the size or value of a unit of the first 
place. 

6. The cipher, when connected with other figures, occupies a 
place that otherwise would be vacant ; as in 10 (ten), where it 
occupies the vacant place of units ; and in 304 (three hundred 
and four), where it occupies the vacant place of tens. 

7i The' Simple Talae of a unit is the value expressed by a fig- 
ure standing alone ; or, in a collection, when standing in the 
right-hand place. 

Thus 6 alone, or in 26, expresses a simple value of six single 
units, or ones. 

The local ?alne of a unit is the value expressed by a figure 
when it is used in combination with another figure or figures, aqd 
depends upon the place the figure occupies. 

The local values expressed by figures will be made plain by 
the following « 
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§ S 



^? 






zu 



CO S 



i The figures in this table are read thus : — 



S| C O I fl.g 

• I-! 3 a; J 3 Qj d 

9 Nine. 

9 8 Ninety-eight. 

9 8 7 Nine hundred eighty-seven. 

9 8 7 6 Nine thousand eight hundred seventy-six. 

9 8 7 6 5 Ninety-eight thousand seven hundred sixty-five, 

rv rt ^ y» IT ^ ( Nine hundred eighty-seven thousand six hundred 

9 8 7 6 5 4 I fifty.fo„. ^ ' 

-_ ( Nine millions eight hundred seventy-six thousand 

987bo4d| fiye hundred forty-three. 

6. What does a cipher occupy when written in connection with other fig- 
ures ? — 7. What is the simple value of a unit ? The local value of a unit f 
The design of the table ? 
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In the table, any figure in the right-hand or units' place ex- 
presses the local value of so many units ; but the same in the 
second place expresses the local value of so many tens, each of 
the value of ten ones ; in the third place, the local value of so 
many hundreds, each of the value of ten tens ; in the fourth place, 
the local value of so many thousands, each of the value of ten 
hundreds ; and, in general, 

The value expressed hy any figure is always made tenfold by 
each removed of it one place to the left hand. 



NUMERATION. 

8« Nomeratiun is the art of reading numbers when expressed 
by figures. 

9. There are two methods of numeration in common use : 
the French and the English. 

10* The French method is that in general use on the continent 
of Europe and in the United States. It separates figures into 
groups, called periods, of three places each, and gives a distinct 
name to each period. 



FRENCH NUMERATION TABLE. 



n a 

„ 03 60 _ ^-^ fl — ^1 

=» © s 




KS3 



Lorn c^-^ iiJ^S ^^S H^ S f^o^ S 

aHc« Who* khc? whh whw whs whh whp 

12 7, 8 9 4, 2 3 7, 8 6 7, 12 3, 6 7 8, 4 7 8, 6 3 8. 

Period of Period of Period of Period of Period of Period of Period of Period ol 

Scxtil- UuintU- Quadril- TrilUonB. BilUons. Millions. Thousands. Units. 



lions. lions. lions. 



7. What value is expressed by a figure standing in the nglit-liand or 
units' place ? In the second place ? In the third 7 How do figures in- 
crease from the right towards the left? — 8. What is numeration? — 9. 
What are the two methods of numeration in common use ? — 10. Where is 
Ae French method more generally used ? Repeat the French Numeration 
Table. Name Uie different periods in the table. 
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The value of the number represented in the table is, One 
hundred twenty-seven sexttUions, eight hundred ninety-four qutn- 
tittioTiSy two hundred thirty-seven quadriUionSj eight hundred 
sixty-seven trillions, one hundred twenty-three biUions, six hun- 
dred seventy-eight millions, four hundred seventy-eight ihousand, 
six hundred thirty-eight. 

The periods above SextiUions, in their order, are^ Septillions, 
Octillions, Nonillions, Decilhons, Undecillions, DuodeciUions, Tre- 
decillions, QuatuordecilHons, Quindecillions, Sexdecillions, Septen- 
decilUons, Octodecillions, NovemdeciUions, Vigintillions, &c. 

11, The successive places occupied by figures are often called 
Orders. A figure in the right-hand or units' place is called a figure 
of the first order, or of the order of units ; a figure in the second 
place is a figure of the second order, or of the order of tens ; in 
the third place, of the order of hundreds, and so on. 

Thus, in 1847, the 7 is of the order of units, 4 of the order of 
tens, 8 of the order of hundreds, and 1 of the order of thousands, 
so that we read the whole, one thousand eight hundred and forty- 
seven, 

12, To numerate and read figures according to the 
French method. 

Rule. — Begin' at the right, and point off the figures into periods of 
THREE places each. 

Then, commencing at the left, read the figures of each period, giving 
the name of each period excepting that of units. 

Exercises in French Numeration. 

Read or write in words the numbers represented by the follow- 
ing figures : — 



1. 


152 


5. 


2254 


9. 


84093 


13. 


610711 


2. 


276 


6. 


4384 


10. 


98612 


14. 


3031671 


3. 


998 


7. 


7932 


11. 


592614 


15. 


4869021 


4. 


1057 


8. 


42198 


12. 


400619 


16. 


637313789 



10. What is the value of the number represented in the table expressed in 
words ? What are the names of the periods above sextillions ? — 11. What 
are the successive places of the figures in the table called ? Of what order 
is the first or right-hand figure? The second ? The third ? &c. — 12. The 
rule for muneraiing and reading numbers according to the French method ? 
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17; 


39461928 


24. 


18. 


427143271 


25. 


19. 


6301706716 


26. 


20. 


143776700333 


27. 


21. 


20463162486135 


28. 


22. 


63821024711802 


29. 


23. 


44770630147671 


30. 61C 
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3761700137706717 

242173562357421 

870037637471078635 

8216243812706381 

2403172914376931 

3761706137706167138 

610167637896430607761607 

13. To write numbers by figures according to the 
French method. 

HuLE. — Begin at the left, and write in each successive order the Jig^ 
ure belonging to it. 
If any order would otherwise be vacant, Jill the place by a cipher. 

Exercises in French Notation and Numeration. 

Kepresent by figures, and read, the following numbers : — 

1. Forty-seven. 

2. Three hundred fifty-nine. 

3. Six thousand five hundred seventy-five. 

4. Nine hundred and eight. 

5. Nineteen thousand. 

6. Fifteen hundred and four. 

7. Twenty-seven millions ^yq hundred. 

8. Ninety-nine thousand ninety-nine. 

9. Forty-two millions two thousand and ^vo, 

10. Four hundred eight thousand ninety-six. 

11. Five thousand four hundred and two. 

12. Nine hundred seven millions eight hundred five thousand 
and seventy-four. 

13. Three hundred forty-seven thousand nine hundred and 
fifteen. 

14. Eighty-nine thousand forty-seven. 

15. Fifty-one thousand eighty-one. 

1 6. Seven thousand three hundred ninety-five. 

17. Fifty-seven billions fifty-nine millions ninety-nine thou- 
sand and forty-seven. 

13. The rale for writing numbers according to the French method ? At 
which hand do 70a begin to numerate ? Where do you begin to read ? At 
which hand do you begin to write numbers ? Why » 
2 
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14* The English Hethod of numeration separates figures into 
periods of six figures each. The first or right-hand period is re- 
garded as units and thousands of units ; the second, as millions 
and thousands of millions ; and so on, six places being assigned 
to each period designated by a distinct name. 



ENGLISH NUMERATION TABLE. 




o 



I 






gcogc^g gaogSjg i«§|S=3 iajMl 
WHHWHH WH^ffi^S W^HWHS W^HWEhP 
13789 0, 711716, 371712, 456711. 



Period of Tril- Period of Bil- Period of Mil- Period of 

lions. lions. lions. Units. 

The value of the figures in the table, according to the English 
method, is, One hundred thirty-seven thousand eight hundred 
ninety trillions, seven hundred eleven thousand seven hundred 
sixteen billions, three hundred seventy-one thousand seven hun- 
dred twelve millions, four hundred fifty-six thousand seven hun- 
dred eleven. 

Note. — Although there is the same number of figures in the English and 
in the French table, yet it will be observed that inthe French table we have 
the names of three periods other than in the English. It will also be observed 
that the variation commences after the ninth place, or the place of hundreds 
of millions. If, therefore, we would know the value of numbers higher than 



1 4. How many figures in each period by the English method of numeration 1 
What orders are found in the English method that are not in the French ? 
Give the names of the periods in the table, beginning with units. Repeat 
the table. What is the value of the numbers in the table ? How do the 
figures in the English and French table compare as to numbers ? How as to 
periods ? Why is this diff^erence ? Has a million the same value reckoned 
by the French table as when reckoned by the English ? 



NUMERATION, 15 

hundreds of millions, when we see them written in words, or hear them read, 
we need to know whether they are expressed according to the French or the 
English method of numeration. 

The English method of numeration is that generally found in the older 
English works ; but is now becoming obsolete. 

15.* To numerate and read figures according to the 
English method. 

Rule. — Beffin at the right, and point off the figures into periods of 
siiL places each. Then, commencing at the left hand, read the figures of 
each period, giving the name of each period, excepting thai, of units. 

Exercises in English Numeration. 

Read orally, or write in words, the numbers represented by 
the following figures : — 



1. 


125 


5. 


27306387903 


2. 


1063 


6. 


531470983712 


3. 


25842 


7. 


4230578032765038 


4. 


904357 


'8. 


716756378807370767086389706473 



16,* To write numbers in figures according to the 
English method. 

Rule. — Begin at the left, and write in each successive order the 
figure belonging to it. 

If any order would otherwise he vacant, fill tJie place by a cipher. 

Exercises in English Notation and Numeration. 

Write in figures, and read, the following numbers : — 

1. Three hundred twenty-five thousand four hundred and 
twelve. 

2. Two hundred fourteen thousand, one hundred sixty-five 
millions, seventy-eight thousand and fifty-six. 

3. Forty-two billions, six hundred seventeen thousand thirty- 
one millions, forty-one thousand three hundred forty-two. 

4. Two thousand eight billions, nine thousand eighty-two 
millionp, seven hundred one thousand, nine hundred and eight. 

14. Has the billion the same value as that hv the French table? Why 
not ? Bv which table has it the greater value ? Where is the English method 
of numeratinp; in use ? — 1 5. What is the rule for numerating and reading 
numbers by the English method 1 — 16. The rule for writing numbers accordr 
ing to the English method ? 



10 



ADDITION. 



ADDITION. 

17* When it is required to find a single number to express 
the sum of the units contained in several smaller numbers of the 
same kind, the process is called Addition. 

Ex. 1. James has 3 pears, and his younger brother has 4; 
how many have both ? 

Illustration. — The 8 pears and 4 pears must be added ; thus, 
8 pears added to 4 pears make 7 pears. Therefore both have 7 pears. 

ADDITION TABLE. 

















' 


2 and 


Oare 2 


Sand 


Oaro 8 


4 and 


Oare 4 


Sand 


Oare 6 


2 " 


1 " 8 


8 " 


1 " 4 


4 '* 


1 " 5 


5 " 


1 " 6 


2 " 


2 " 4 


8 " 


2 " 5 


4 '^ 


2 " 6 


5 " 


2 " 7 


2 " 


8 « 6 


8 " 


8 " 6 


4 ^* 


8 " 7 


6 " 


8 " 8 


2 " 


4 " 6 


8 « 


4 " 7 


4 ^^ 


4 " 8 


6 " 


4 " 9 


2 " 


6 " 7 


8 " 


6 " 8 


4 ^' 


6 " 9 


5 '* 


5 " 10 


2 " 


6 " 8 


8 " 


6 « 9 


4 ^' 


6 " 10 


6 " 


6 " 11 


2 « 


7 " 9 


8 " 


7 " 10 


4 ^' 


7 " 11 


5 « 


7 « la 


2 " 


8 " 10 


8 " 


8 " 11 


4 " 


8 " 12 


5 " 


8 " 18 


2 " 


9 " 11 


3 " 


9 " 12 


4 '^ 


9 « 13 


6 " 


9 " 14 


2 « 


10 " 12 


3 " 


10 " 13 


4 " 


10 " 14 


6 " 


10 »' 15 


2 " 


11 » 13 


8 " 


11 " 14 


4 ^* 


11 " 15 


6 " 


11 " 16 


2 « 


12 " 14 


8 « 


12 « 16 


4 " 


12 " 16 


6 " 


12 " 17 


6 and 


are 6 


7 and 


Oare 7 


Sand 


are 8 


9 and 


are 9 


6 " 


1 u 7 


7 " 


1 » 8 


8 " 


1 " 9 


9 " 


1 " 10 


6 « 


2 " 8 


7 " 


2 " 9 


8 " 


2 " 10 


9 " 


2 ♦' 11 


6 " 


8 " 9 


7 " 


8 " 10 


8 " 


8 " 11 


9 « 


8 " 12 


6 " 


4 " 10 


7 " 


4 " 11 


8 « 


4 " 12 


9 " 


4 " 18 


6 " 


6 " 11 


7 " 


5 " 12 


8 " 


6 " 18 


9 " 


6 " 14 


6 " 


6 « 12 


7 " 


6 " 18 


8 " 


6 " 14 


9 " 


6 " 16 


6 " 


7 " 18 


7 " 


7 " 14 


8 " 


7 " 16 


9 " 


J " 16 


6 " 


8 « 14 


7 " 


8 " 15 


8 " 


8 " 16 


9 " 


18 " 17 


6 " 


9 " 15 


7 " 


9 " 16 


8 " 


9 " 17 


9 " 


9 " 18 


6 « 


10 " 16 


7 " 


10 « 17 


8 " 


10 " 18 


9 " 


10 " 19 


6 " 


11 " 17 


7 " 


11 " 18 


8 " 


11 " 19 


9 " 


11 " 20 


6 " 


12 " 18 


7 " 


12 " 19 


8 " 


12 « 20 


9 " 


12 " 21 


10 and 


Oare 10 


Hand 


Oare 11 


12 and 


Oare 12 


13 and 


Oare 13 


10 " 


1 " 11 


11 " 


1 " 12 


12 " 


1 " 18 


13 " 


1 " 14 


10 " 


2 " 12 


11 " 


2 " 18 


12 " 


2 " 14 


13 " 


2 " 15 


10 " 


8 " 13 


11 " 


8 " 14 


12 " 


8 " 15 


18 " 


8 " 16 


10 " 


4 " 14 


11 " 


4 " 15 


12 «* 


4 " 16 


13 « 


4 " 17 


10 " 


5 " 15 


11 " 


5 " 16 


12 « 


5 " 17 


18 " 


5 " 18 


10 " 


6 " 16 


11 " 


6 " 17 


12 " 


6 " 18 


18 " 


6 " 19 


10 " 


7 " 17 


11 " 


7 " 18 


12 " 


7 " 19 


13 " 


7 " 20 


10 " 


8 " 18 


11 " 


8 " 19 


12 " 


8 " 20 


13 " 


8 " 21 


10 " 


9 " 19 


11 " 


9 " 20 


12 « 


9 '' 21 


13 " 


9 " 22 


10 " 


10 " 20 


11 " 


10 " 21 


12 " 


10 " 22 


13 " 


10 »♦ 28 


10 " 


11 " 21 


11 " 


11 " 22 


12 " 


11 « 28 


13 " 


11 " 24 


10 " 


12 " 22 


11 " 


12 " 28 


12 " 


12 " 24 


18 " 


12 " 26 



17. What is the process called by which we find the sum of several num- 
bers? 



ADDITION. 17 

2. How many are 2 aiid3 ? 2 and 5? 2 and 7 ? 2 and 9? 
2 and 4? 2 and 2? 2 and 8? 2 and 6? 

3. How many are 3 and 3 ? 3 and 5 ? 3 and 7 ? 3 and 
9? 3 and 4? 3 and 6? 3 and 8? 3 and 3? 

4. How many are 4 and 3? 4 and 5? 4 and 8? 4 and 
9? 4andl? 4 and 2 ? 4 and 4? 4 and 7? 

5. How many are 5 and 3? 5 and 4? 5 and 7? 5 and 
- 8? 5 and 9? 5 and 2 ? 5 and 5? 5 and 6? 5andl? 

6. How many are 6 and 2 ? 6 and 4? 6 and 3 ? 6 and 5 ? 
. 6 and 7 ? 6 and 9 ? 6 and 1 ? 6 and 6 ? 6 and 8? 

7. How many are 7 and 3 ? 7 and 5 ? 7 and 7 ? 7 and 6 ? 
7 and 8? 7 and 9 ? 7 and 2 ? 7 and 4? 7 and 10? 

8. How many are 8 and 2 ? 8 and 4 ? 8 and 5 ? 8 and 7 : 
_ 8 and 9? 8 and 8? 8andl? 8 and 3 ? 8 and 6? 

9. How many are 9 and 1 ? 9 and 3 ? 9 and 5 ? 9 and 4 ? 
, 9 and 6? 9 and 8? 9 and 9 ? 9,and2? 

^ > 10. James had 4 apples, Samuel gave him 5 more, and John 

gave him 6 ; how many had he in all ? 

11. Gave 7 dollars for a barrel of flour, 5 dollars for a hun- 
-.- dred weight of sugar, and 8 dollars for a tub of butter; what 
r did I give for the whole ? 

^ 12. Paid 5 dollars for a pair of boots, 12 dollars for a coat, 
. ^ and 6 dollars for a vest ; what was the whole cost ? 

-^ 13. Grave 25 cents for an arithmetic, and 67 for a geography ; 
what was the cost of both ? 

Illustration. — 25 equals 2 tens and 5 units; 67 equals 6 tens 
wadJI units ; 2 tens and 6 tens are 8 tens ; and 5 units and 7 units 
are 12 units, or 1 ten and 2 units ; 1 ten and 2 units added to 8 tens 
make 9 tens and 2 units, or 92. Therefore both cost 92 cents. 



d 






14. On the fourth of July 20 cents were given to Emily, 15 
y Scents to Betsey, 10 cents to Benjamin, and none to Lydia; 
r:^ what did they all receive ? 

15. Bought four loads of hay ; the first cost 15 dollars, the 
second 12 dollars, the third 20 dollars, and the fourth 17 dol- 
lars ; what was the price of the whole ? 

16. Grave 55 dollars for a horse, 40 dollars for a wagon, and 
17 dollars for a harness ; what did they all cost ? 

17. Sold 3 loads of wood for 17 dollars, 6 tons of timber for 
19 dollars, and a pair of oxen for 60 dollars ; what sum did J 
receive ? 



18 - addition: 

18. Addition is the process of finding the sum of two or more 
numbers. The result obtained is called their amount* 

Note. — Nambers can be added only when their units are of the samo 
kind. 

A Sign is a symbol used to indicate an operation to be per- 
formed. 

The Sign of Addition is an erect cross, -f-, which signifies 'phu^ 
or {idded to. The expression 7-|-5 is read, 7 plus 5, or 7 added 
to 5. 

The Sign of Equality is two parallel horizontal lines, =, and 
signifies equal to. The expression 7-|-5=:12 is read, 7 plus 5, or 
7 added to 5, is equal to 12. 

19. When the amount of each columii is less than 10. 

Ex. 1. A man bought a watch for 42 dollars, a coat for 16 
dollars, and a set of maps for 21 dollars ; what did he pay for the 
whole? Ans. 79 dollars. 

OPERATION. Having arranged the nun^bers so that all 

Dollars. the imits of the same order shall stand in 

4 2 the same column, we first add the column 

10 of units ; thus, 1 and 6 are 7, and 2 are 9 

2 1 (units), and write down the amount undei 

the column of units. We then add the 

Amount 7 9 column of (ens; thus, 2 and 1 are 8, and 4 

are 7 (tens), which we write under the col- 
umn of tens, and thus find the amount of the whole to be 79 dollars. 

20. Mrst Method of Proof. — Begin at the top and add the 
columns downward in the same manner as they were added 
upward, and if the two sums agree the work is presumed to be 
right. 

By adding downward, the order of the figures is inverted; 
and, therefore, any error made in the first addition would prob- 
ably be detected in the second. 

This method of proof is generally used in business. 



18. What IS addition ? What is the sign of addition, and what does it 
fiignity ? What is the sign of equality, and what does it signify ? — 19. How 
are numbers arranged for addition ? Which column must first be added ? 
Why? Where do you place its sum ? Where must the sura of each column 
be p'nccd ? What is the whole sum called ? — 20. How is addition proved t 
Thn reason tor this method of proof? Is this method in common usel 



ADDITION. 19, 

Examples for Practice. 

5. 

Weeks. 

121 
516 
361 



2. 


3. 


4. 


Uilea. 


Furlongs. 


DayB. 


151 


234 


472 


212 


423 


315 


321 


321 


102 



Axis. 6 84 

6. What is the sum of 231, 114, and 324? Ans. 669. 

7. Required the sum of 235, 321, and 142. Ans. 698. 

8. What is the sum of 11, 22, 505, and 461 ? Ans. 999. 

9. Sold twelve plows for 104 dollars, two wagons for 214 
dollars, and one chaise for 121 dollars ; what was the amount " 
of the whole ? Ans. 439 dollars. 

10. A drover bought 125 sheep of one man, 432 of another, 
and of a third 311 ; how many did he buy ? Ans. 868 sheep. 

21* When the sum of any column is equal to or ex- 
ceeds 10. 

Ex. 1. I have three lots of wild land; the first contains 246 
acres, the second 764 acres, and the third 918 acres. I wish to 
know how many acres are in the three lots. Ans. 1928 acres. 

OPERATION. Having arranged the numbers as in 

Acres. the preceding examples, we first add 

2 4 6 the units ; thus, 8 and 4 are 1 2, and 6 

7 5 4 are 18 (units), equal to 1 ten and 8 

g -j g units. We write the 8 units under 

the column of units, and carry or add 

Amount 19 2 8 *^® ^ *?^ ^ *^® column of tens ; thus, 

1 added to 1 makes 2, and 6 are 8, 
and 4 are 12 (tens), equal to 1 hundred and 2 tens. We write the 2 
tens under the column of tens, and add the 1 hundred to the column 
of hundreds; thus, 1 added to 9 makes 10, and 7 are 17, and 2 are 19 
(hundreds), equal to 1 thousand and 9 hundreds. We write the 9 
under the column of hundreds ; and there being no other column to be 
added, we set down the 1 thousand in thousands' place, and find the 
amount of the several numbers to be 1928. 

Note. — A more concise way, in practice, is to omit calling the name of 
each figure as added, and name only results. 

21. When the sum of any column exceeds ten, where are the units written ? 
What is done with the tens ? Why do you carry, or add, one for every 10 '» 
How is the sum of the last column written ? 



20 ADDITION. 

^ 22t Rule. — Write the numbers so that all the figures of (he aam. 
order shall stand in the same column, 

Add^ upward^ all the figures in the column of units, and, if the amount 
be less than ten, write it underneath. But, if the amount be ten or more^ 
write down the unit figure only, and add in the figure denoting the ten or 
tens toith the next column. 

Proceed in like manner with each column, untU aU are added, observ 
ing to write down the whole amount of the last column, 

23* Second Method of Proof — Separate the numbers to be 
added, if there are more than two, into two parts, by a horizontal 
line. Add the numbers on one side of the line, and set down 
their sum. Then add this sum and the remaining number, or 
numbers, and, if their sum is equal to the first amount, the work 
is presumed to be right. 

Note. — This proof depends on the principle, TTua the sum of all thepmU 
of any number is equal to its w/iole. 

Examples fob Pbactioe. 



OPERATION. PROOF. 

526 526 
317 



529 317 

132 529 

132 



OPERATION. 


PROOF. 


241 


241 


532 




207 


532 


913 


207 




913 



Ans. 15 4 — Ans. 18 9 3 



First am't 15 4 First am't 18 9 3 



978 1652 







Ans. 150 


4 




Ans. 18 9 3 


4. 


6. 


6. 


7. 


8. 


9. 


DoUui. 


ID1«a. 


Ponnd*. 


Bodf. 


Inobu. 


Feet 


11 


47 


127 


678 


789 


1769 


28 


87 


39& 


971 


478 


7895 


97 


58 


787 


147 


719 


7563 


86 


83 


456 


716 


937 , 


8765 


217 


275 


1766 


2612 


2923 


25992 



22. What is the general nde for addition ? — 23. What is the second method 
of proving addition? The reason of this method of proof? 
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11. 12. 13. 14. 

Dnms. Gents. Eagles. Dogreee. 

789 123 471 1234 

567 478 617 3456 

743 716 871 6544 

435 478 317 7891 

678 127 899 8766 



15. 16. 17. 18. 

Veei.' Inches. Hours. Minutes. 

78956 71678 71123 98765 

37667 12345 45678 12345 

12345 67890 34680 67111 

67890 34567 56777 33333 

78999 89012 67812 71345 

13579 78917 71444 99999 

19. 20. 21. 22. 

Days. Tears. Months. Hogsheads. 

17875897 789567 37 30176 

716 7 512 7613 1378956 31 

87 6 5 67 123123 700714 8601 

98765 70071 367 11 

7896 475 76117 9911 

789 10 6 9 4611779 89120 

78 374176 9171 710 

7 761 131765 4325 



23. Add 1001, 76, 10078, 15, 8761, 7, and 1678. 

Ans. 21616. 

24. Add 49, 761, 3756, 8, 150, 761761, and 18. 

Ans. 766503. 

25. Bequired the sum of 3717, 8, 7, 10001, 58, 18, and 5. 

Ans. 13814. 

26. Add 19, 181, 5, 897156, 81, 800, and 71512. 

Ans. 969754. 

27. What is the sum of 999, 8081, 9, 1567, 88, 91, 7, and 
878? Ans. 11720. 

28. Add 71, 18765, 9111, 1471, 678, 9, 1446, and 71. 

Ans. 31622. 
». Add 51, 1, 7671, 89, 871787, 61, and 70001. 

Ans. 949661. 



22 ADDITION. 

30. What is the sum of 71, 8956, 1, 785, 587, and 76178 ? 

Ans. 86578. 
81. Add 9999, 8008, 8, 81, 4777, and 516785. 

Ans. 539658. 

32. Add 5, 7, 8911, 467, 47895, and 87. Ans. 57372. 

33. Add 123456, 71, 8005, 21, and 716787. Ans. 848340. 

34. Add 47, 911111, 717, 81, 88767, and 56. 

Ans. 1000779. 

35. What is the sum of 71, 8899, 4, 7111, and 678679 ? 

Ans. 694764. 

36. Add 81, 879, 41, 76789, 42, 1, and 78967. 

Ans. 156800. 

37. Add 917658, 75, 876789, 46, and 8222. 

Ans. 1802790. 

38. Add 91, 76756895, 76, 14, 3, and 76378. 

Ans. 76833457. 

39. Add 10, 100, 1000, 10000, 100000, and 1000000. 

Ans. 1111110. 

40. What is the sum of 9, 99, 99, 1111, 8000, and 5 ? 

Ans. 9323. 
* 41 Add 41, 7651, 7678956, 43, 15, and 6780. 

Ans. 7693486. 

42. Add 1234, 7891, 3146751, 27, 9, and 5. 

Ans. 3155917. 

43. What is the sum of 19, 91, 1, 1, 1478, 1007, and 46 ? 

Ans. 2643. 

44. Add four hundred seventy-six, seventy-one, one hundred 
five, and three hundred eighty-seven. Ans. 1039. 

45. Add fifty-six thousand seven hundred eighty-five, seven 
hundred five, thirty-six, one hundred seventy thousand and one, 
and four hundred seven. Ans. 227934. 

46. Add fifty-six thousand seven hundred eleven, three thou- 
sand seventy-one, four hundred seventy-one, sixty-one, and three 
thousand and one. Ans. 63315. 

47. What is the sum of the following numbers : seven hun- 
dred thousand seven hundred one, seventeen thousand nine, one 
million six hundred thousand seven hundred six, forty-seven 
thousand six hundred seventy-one, seven thousand forty-seven, 
four hundred one, and nine ? Ans. 2373544. 

48. Gave 73 dollars for a watch, 15 dollars for a cane, 119 
dollars for a horse, 376 dollars for a carriage, and 7689 dollars 

'for a house ; how much did they all cost ? Ans. 8272 dollars- 
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49. In »n orchard, 15 trees bear plums, 73 trees bear apples, 
29 trees beai* pears, and 14 trees bear cherries ; how many trees 
are there in the orchard ? Ans. 131 trees. 

50. The hind quarters of an ox weighed 375 pounds each, the 
fore quarters 315 pounds each ; the hide weighed 96 pounds, 
and the tallow 87 pounds. What was the whole weight of the 
ox? Ans. 1563 pounds. 

51. Bought a farm for 1728 dollars, and sold it so as to gain 
375 dollars ; how much was it sold for? Ans. 2103 dollars. 

52. A merchant bought five pieces of cloth. For the first he 
gave 376 dollars, for the second 198 dollars, for the third 896 
dollars, for the fourth 691 dollars, and for the fifth 96 dollars. 
How much did he give for the whole? Ans. 2257 dollars. 

53. A merchant bought five hogsheads of molasses for 375 
dollars, and sold it so as to gain 25 dollars on each hogshead; 
for how much did he sell it ? Ans. 500 dollars. 

54. John Smith's farm is worth 7896 dollars ; he has bank 
stock valued at 369 dollars, and he has in cash 850 dollars. 
How much is he worth? Ans. 9115 dollars. 

55. Required the number of inhabitants in the New England 
States. By the census of 1850 there were in Maine, 583,169; 
in New Hampshire, 317,976; in Massachusetts, 994,514; in 
Rhode Island, 147,545 ; in Connecticut, 370,792 ; and in Ver- 
mont, 314,120. Ans. 2,728,116. 

56. Required the number of inhabitants in the Middle States, 
including the District of Columbia. In 1850 there were in New 
York, 3,097,394; in New Jersey, 489,555; in Pennsylvania, 
2,311,786; in Delaware, 91,532; in Mmyland, 583,034; and in 
the District of Columbia, 51,687. Ans. 6,624,988. 

57. Required the number of inhabitants in the Southern States. 
In 1850 there were in Virginia, 1,421,661 ; in North Carolina, 
869,039; in South Carolina, 668,507; m Georgia, 906,185; 
and in Florida, 87,445. Ans. 3,952,837. 

58. Required the number of inhabitants in the Southwestern 
States. In 1850 there were in Alabama, 771,623 ; in Mississippi, 
606,526 ; m Louisiana, 517,762 ; in Texas, 212,592 ; in Arkansas, 
209,897 ; and in Tennessee, 1,002,917. Ans. 3,321,317. 

59. Required the number of inhabitants in the Northwestern 
States and Territories. In 1850 there were in Missouri, 682,044; 
in Kentucky, 982,405 ; in Ohio, 1,980,329 ; in Indiana, 988,416; 
in Illinois, 851,470,; in Michigan, 397,654; in Wisconsin, 



24 ADDITION. 

805,391; in Iowa, 192,214; in California, 92,597; and in the 
Territories, 92,298. Ans. 6,564,818. 

24. To add two or more columns at a single opera- 
tion. 

Ex. 1. Washington lived 68 years; John Adams, 91 years; 
Jefferson, 83 years ; Madison, 85 years. What is the sum of 
the years they all lived ? Ans. 327. 



Beginning with the number last written 
down, we sSd the units and tens, thus : 85 
and 3 equal 88, and 80 equal 168, and 1 
equal 169, and 90 equal 259, and 8 equal 
267, and 60 equal 327, the sum sought. In 
like manner may be added more man two 
columns at one operation. 

NoTB. — The examples that follow can be performed as the aboye, or by 
the common method, or by both, as the teacher may advise. 



OPRRATIOK. 


Ttf. 


68 


91 


83 


85 


Amount 3 2 7 



Oancas. 


Tardb 


iMt 


IntshM. 


Chaldrons. 


1234 


2345 


3456 


7891 


5678 


6678 


6789 


7891 


1366 


3215 


9012 


1023 


3456 


7891 


6789 


3456 


4456 


7891 


2345 


3214 


7890 


7890 


3456 


6789 


1234 


1345 


1234 


7890 


1234 


8789 


6789 


6678 


1878 


6678 


1379 


3216 


9012 


8123 


9123 


9008 


7890 


3456 


4567 


4567 


1071 


1030 


7890 


8912 


8912 


7163 


7055 


1345 


3456 


3456 


6781 


5678 


6789 


7891 


7812 


1780 


1234 


3456 


3456 


3456 


3007 


5678 


7890 


7891 


7812 


6617 


9001 


5678 


8783 . 


3713 


4466 


2345 


9012 


1237 


7891 


3456 


6789 


3 45 6 


7891 


1357 


7891 


1030 


7890 


1007 


9009 


3070 


7816 


1234 


6670 


8765 


4567 


1781 


6678 


1234 


4321 


3456 



SUBTRACTION. 



25 



SUBTRACTION. 

25* When it is required to find the difference between two 
numbers of the same kind, the process is called SubtfEf tion* The 
operation is the reverse of addition. 

Ex. 1. John has 7 oranges, and his sister but 4 ; how many 
more has John than his sister ? 

Illustration. — We first inquire what number added to 4 will 
make 7. From addition we learn that 4 and 3 are 7 ; consequently, 
if 4 oranges be taken fix)m 7 oranges, 3 oranges will remain. Hence 
John has 3 oranges more than his sister. 



SUBTRACTION TABLE. 



Ifrom 1 leaves 


2 from 2 leaves 


8 from 8 leaves 


4from 41eaves0 1 


1 " 2 " 1 


2 « 8 " 1 


8 » 


t 4 • " 


1 


4 ^' 


6 " 1 


1 " 8 " 2 


2 " 4 " 2 


8 ' 


» 5 " 


2 


4 " 


6 " 2 


1 " 4 " 8 


2 " 6 " 8 


8 * 


« 6 " 


8 


4 *' 


7 "8 


1 " 5 " 4 


2 « 6 " 4 


8 ' 


* 7 » 


4 


4 '* 


8 « 4 


1 " 6 " 5 


2 '* 7 " 6 


8 ♦ 


4 8 " 


6 


4 ** 


9 " 6 


1 " 7 " 6 


2 « .8 « 6 


8 ' 


t 9 « 


6 


4 ** 


10 " 6 


1 " 8 « 7 


2 " 9 " 7 


8 » 


♦ 10 " 


7 


4 " 


11 " 7 


1 " 9 " 8 


2 " 10 " 8 


8 ' 


i 11 a 


8 


4 *' 


12 " 8 


1 " 10 " 9 


2 " 11 " 9 


8 ' 


* 12 " 


9 


4 ^^ 


18 " 9 


1 » 11 " 10 


2 « 12 " 10 


8 ' 


* 13 " 


10 


4 ^^ 


14 " 10 


1 « 12 " 11 


2 " 18 " 11 


3 ' 


i 14 a 


11 


4 44 


16 " 11 


1 " 18 « 12 


2 " 14 » 12 


8 ' 


' 16 « 


12 


4 ^' 


16 " 12 


5 from 6 leaves 


6ftom 6 leaves 


7fn 


>m 7 leaves 


8 from 


SleaveeO 


6 " 6 " 1 


6 " 7 " 1 


7 ' 


4 g U 




8 " 


9 " 1 


6 " 7 " 2 


6 « 8 " 2 


7 » 


i 9 (< 




8 " 


10 " 2 


6 " 8 " 8 


6 " 9 " 8 


7 * 


» 10 " 




8 " 


11 " 8 


5 " 9 " 4 


6 " 10 " 4 


7 * 


* 11 " 




8 " 


12 « 4 


6 " 10 " 5 


6 " 11 " 5 


7 ' 


' 12 " 




8 « 


13 " 6 


6 " 11 " 6 


6 " 12 « 6 


7 ' 


' 18 " 




8 " 


14 " 6 


6 " 12 ". 7 


6 " 18 " 7 


7 ♦ 


i 14 « 




8 " 


16 " 7 


6 " 18 " 8 


6 " 14 " 8 


7 * 


' 15 " 


8 


8 " 


16 " 8 


6 " 14 " 9 


6 " 16 " 9 


7 ♦ 


' 16 " 


9 


8 « 


17 " 9 


6 " 16 " 10 


6 " 16 " 10 


7 * 


. 17 ii 


10 


8 « 


18 « 10 


6 " 16 " 11 


6 " 17 " 11 


7 * 


♦ 18 " 


11 


8 " 


19 « 11 


5 « 17 " 12 


6 " 18 " 12 


7 ' 


' 19 " 


12 


8 " 


20 *' 12 


9 from 9 leayes 


10 from 10 leaves 


11 fn 


MQ 11 leaves 


12 from 12 leaves 


9 " 10 " 1 


10 " 11 " 1 


11 * 


« 12 " 


1 


12 " 


13 " 1 


9 « 11 «' 2 


10 " 12 " 2 


11 ♦ 


' 18 " 


2 


12 " 


14 " 2 


9 " 12 " 8 


10 « 13 « 8 


11 ♦ 


t 14 u 


8 


12 " 


16 " 3 


9 " 18 " 4 


10 " 14 " 4 


11 ♦ 


' 16 " 


4 


12 " 


16 " 4 


9 " U " 5 


10 « 16 " 5 


11 * 


♦ 16 " 


6 


12 " 


17 " 6 


9 " 16 " 6 


10 " 16 " 6 


11 ' 


i 17 «' 


6 


12 " 


18 " 6 


9 «» 16 " 7 


10 " 17 "7 


11 ♦ 


' 18 " 


7 


12 " 


19 " 7 


9 " 17 " 8 


10 " .18 " 8 


11 ♦ 


* 19 " 


8 


12 " 


20 " 8 


9 " 18 " 9 


10 " 19 " 9 


11 ♦ 


4 20 " 


9 


12 " 


21 " 9 


9 " 19 " 10 


10 " 20 « 10 


11 » 


i 21 " 


10 


12 « 


22 " 10 


9 " 20 « 11 


10 " 21 ^' 11 


11 * 


» 22 " 


11 


12 " 


23 " 11 


9 " 21 " 12 


10 '" 22 " 12 


11 ♦ 


* 23 " 


12 


12 " 


24 " 12 



25. What does subtraction tuich 1 Of what is \t th^i tcv^t^^'^ 
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20 8UBTrac:tion. 

2. Thomas had five oranges, and gave two >f them to Jounr 
how many had he left ? 

3. Peter had six marbles, and gave two of them to Samuel ; 
how many had he left ? 

4. Lydia had four cakes ; having lost one, how many had she 
left? 

5. Daniel, having eight cents, gives three to Mary ; how many 
has he left ? 

6. Benjamin had ten nuts ; he gave four to Jane, and three to 
Emily ; how many had he left ? 

7. Moses gives eleven oranges to John, and eight to Enoch ; 
how many more has John than Enoch ? 

8. Paid seven dollars for a pair of boots, and two dollars foot 
shoes ; how much did the boots cost more than the shoes ? 

9. How many are 4 less 2 ? 4 less 1 ? 4 less 4 ? 

10. How many are 4 less 3 ? 5 less 1 ? 5 less 5 ? 

11. How many are 5 less 2 ? 5 less 3 ? 5 less 4 ? 

12. How many are 6 less 1 ? 6 less 2 ? 6 less 4 ? 6 less 5 ? 

13. How many are 7 less 2 ? 7 less 3 ? 7 less 4 ? 7 less 6 ? 

14. How many are 8 less 6 ? 8 less 5 ? 8 lesa 2 ? 8 less 4 ? 

15. How many are 9 less 2 ? 9 less 4 ? 9 less 5 ? 9 less 7 ? 

16. How many are 10 less 8 ? 10 less 7 ? 10 less 5 ? 10 
less 3 ? 10 less 1 ? 

17. How many are 11 less 9 ? H less 7 ? 11 less 5 ? 11 
less 3? 11 less 4? 

18. How many are 12 less 10 ? 12 less 8 ? 12 less 6 ? 12 
less 4 ? 12 less 7 ? 

19. How many are 13 less 11 ? 13 less 10 ? 13 less 7 ? 13 
less 9 ? 13 less 5 ? 

20. How many are 14 less 11 ? 14 less 9 ? 14 less 8 ? 14 
less 6 ? 14 less 7 ? 14 less 3 ? 

21. How many are 15 less 2 ? 15 less 4? 15 less 5 ? 15 
less 7? 15 less 9? 15 less 13? 

22. How many are 16 less 3 ? 16 less 4? 16 less 7 ? 16 
less 9? 16 less 11? 16 less 15 ? 

23. How many are 17 less 1 ? 17 less 3 ? 17 less 5 ? 17 
less 7? 17 less 8? 17 less 12? 

24. How many are 18 less 2? 18 less 4? 18 less 7? 18 
less 8 ? 18 less 10 ? 18 less 12 ? 

25. How many are 19 less 1 ? 19 less 3 ? 19 less 5 ? 19 
less 7? 19 less 9? 19 less 16? 
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26. How many are 20 less 5 ? 20 less 8 ? 20 less 9? 20 
less 12 ? 20 less 15 ? 20 less 19 ? 

27. Bought a horse for 60 dollars, and sold him for 90 dol 
lars ; how much did I gain ? 

Illustration. — 60 equals 6 tens, and 90 equals 9 tens ; 6 tens 
from 9 tens leave 3 tens, or 30. Therefore I gained 30 dollars. 

28. Sold a wagon for 70 dollars, which cost me 100 dollars ; 
how much did I lose ? 

29. John travels 30 miles a day, and Samuel 90 miles ; what 
is the difference ? 

30. I have 100 dollars, and afler I shall have given 20 to 
Benjamin, and paid a debt of 30 dollars to J. Smith, how many 
dollars have I left ? 

31. John Smith, Jr., had 170 dollars; he gave his oldest 
daughter, Angeline, 40 dollars, his youngest daughter, Mary, 50 
dollars, his oldest son, James, 30, and his youngest son, William, 
20 dollars; he also paid 20 dollars for his taxes; how many 
dollars had he remaining ? 

26* Snbtraction is the taking of one number from another to 
find the difference. 

The Mlnnend is the number to be diminished. 

The Subtrahend is the number to be subtracted. 

The Difference, or Remainder, is the result, or the number left 
after Subtraction. 

Note 1. — One nnmber can be subtracted from another only when the 
nnits of both are of the same kind. 

Note 2. — When the two given ntmibers are nneqaal, the greater number 
is the minuend. 

27« Sign of Snbtraetion is a short horizontal line, thus — , 
signifying minus, or less. It indicates that the number following 
is to be taken from the one that Recedes it. The expression 
6 — 2 = 4 is read, 6 minus, or less, 2 is equal to 4. 

26. What is subtraction ? What is the greater number called ? What is 
die less number called ? What the answer ? — 27. The sign of subtraction ? 
What does it signify and indicate ? 
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28 SUBTBACTION. 

28. When each figure in the subtrahend is less than 
the figure above it in the minuend. 

Ex. 1. Let it be required to take 245 &om 468, and to find 
their difference. Ans. 223. 

oPEKATioK. We place the less number under the 

Minuend 4 6 8 greater, units under units, tens under tens, 

Subtrahend 2 4 5 °^'^ ^^^ draw a line below them. We then 

be^n at the right, and say, 5 units from 8 

Remainder 2 2 3 units leave 3 units, and write the 3 in units' 

place below ; then 4 tens from 6 tens leave 

2 tens, and write the 2 in tens' place below ; and 2 hundreds from 4 

hundreds leave 2 hundreds, which we write in hundreds' place below ; 

and thus find the difference to be 223. 

29* First Method of Proof. — Add the remainder and the sub- 
trahend together, and their gum will be equal to the minuend, if 
the work is right 

Note. — This proof depends on the principle, That the greater of arof two 
numbers is equal to the less cuided to their difference. 



Examples fob Practice. 



8. 



operation. proof. operatiojv. proof. 

Minuend 547 547 986 986 

Subtrahend 235 235 763 763 

Remainder 312 312 223 223 

Min.5T7 Min. 98 6 

' 4. 5. 6. 7. 

From 68 4 735 864 9 48 

Take £62 52^ 65J. 746 

8. A &rmer paid 539 dollars for a span of fine horses, and 
sold them for 425 dollars ; how much did he lose ? 

Ans. 114 dollars. 

9. A farmer raised 896 bushels of wheat, and sold 675 bushels 
of it ; how much did he reserve ? Ans. 221 bushels. 

28. How are numbers arranged for subtraction ? Where do you beein to 
subtract ? Why ? Where do you write the difference ? — 29. What is th« 
first method of proving subtraction ? The reason for this proof, or on what 
t^rin'ciple does it depend ? 
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10. A gentleman gave his son 8692 dollars, and his daughter 
1212 dollars less than his son; how much did he give his 
daughter ? Ans. 2480 dollars. 

30« When any figure in the subtrahend is greater 
than the figure above it in the minuend. 

Ex. 1. If I have 624 dollars, and lose 342 of them, how 
many remain ? Ans. 282. 

oPERATioK. We first take the 2 units from the 4 units, 

Minuend 6 2 4 *^*^ ^?^ *^® difference to he 2 units, which 

Qi,^U4^^\>^^A ^ A o ^® write below. We then proceed to take 

bubtrahend d4^ ^^^ ^ ^^^^ ^^ ^^^ 2 ^^^ ^^^^ j^ . ^^^ ^^ 

Remainder 2 8 2 ^^^ ^^^ ^ difficulty, since the 4 is greater 

than the 2, and cannot be subtracted from 
it We therefore add 10 to the 2, which makes 12 tens, and then sub- 
tract the 4 from the 12, and 8 tens remain, which we write below. 
Then, to compensate for the 10 thus added to the 2 in the minuend, 
we add 1 to tne 8 in the next higher place in the subtrahend, which 
makes 4 hundreds, and subtract the 4 from the 6, and 2 hundreds re- 
main ; and thus find the remainder to be 282. 

Note I. — This operation depends upon the self-evident truth, That, if 
any two numbers are equally increased^ their difference remains the same. In 
working the example 10 tens, equal to 1 hundred, were added to the 2 
tens in the upper number, and 1 was added to the 3 hundreds in the lower 
number. Now, since the 3 stands in the hundreds' place, the 1 added was 
in fact 1 hundred. Hence, the two numbers being equally increased, the 
difference is the same. 

Note 2. — In the operation, instead of adding 10 to the 2 in the minuend, 
I of the 6 hundreds can be joined to the 2 tens, thus forming 12 tens ; then 
4 tens from 12 tens leaves 8 tens ; and 1 of the 6 hundreds having been taken, 
there remain only 5 hundreds ; and 3 hundreds from 5 hundreds leaves 2 
hundreds, and the result is the same as by the other process. 

31 • Rule. — Place the less number under the greater^ so that figures 
of the same order shall stand in the same column. 

Commencing at the right Jiand, subtract each figure of the subtrahend 
from the figure above it. 

If any figure of the subtrahend is larger than the figure above it in the 
minuend, add 10 to that figure of the minuend before subtracting^ and 
then add 1 to the next figure of the subtrahend. 

30. How do you proceed when a figure of the subtrahend is larger than 
the one above it in the minuend ? How do you compensate for the 10 which 
is added to the minuend ? The reason for this addition to the minuend and 
•obtrahend? How does the 1 added to the subtrahend equal the 10 added 
to the minuend ? — 31. The rule for subtraction 1 
3* 
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SUBTRACTION. 



S2« SecoTid Method of Proof. — Subtract the remainder or 
difference from the minuend, and the result will be like the 
subtrahend, if the work is right. 

Note. — This proof depends on tb'^ principle, That the smaller of am/ twr 
numbers is equal to the larger less their difference. 



Examples fob Pbagtice. 



3. 



OPERATION. PROOF. 


OPEBATION. 


PROOF. 


Minuend 3 7 6 


876 


581 


531 


Subtrahend 16 7 


167 


889 


389 


Remainder 2 9 


209 


142 


142 




Sub. 167 




Sub. 389 


4. 


5- 


6. 


7. 


Tona. 


Galloiu. 


Pecks. 


Feet. 


From 9 7 8 


67158 


14711 • 


10 


Take 199 


14339 


9197 


90909 


Ana. 77 9 


52819 


5514 


9091 


8. 


9. 


10. 


11. 


UilM. 


Dollars. 


Minutes. 


Seconds. 


From 6 7 8 9 5 


456798 


765321 555555 


Take 19 9 9 9 


190899 


177777 177777 




12. 




13. 




Bods. 




Acres. 


From 100200300400600 


1000000000000 


Take 90807060604030 


999999999999 


14. From 671111 take 199999. 




Ans. 471112. 


16. From 1789100 take 808088. 




Ans. 981012. 


16. From 1000000 take 999999. 




Ans. 1. 


17. From 9999999 take 1607. 




Ans. 9998392. 


18. From 6101507601061 take 3806790989. 








Ans. 6097700810072. 



2)2. What is the second method of proving sabtraction ? What is the 
reason for this method of proof, or on whft.t principle does it depend ? 
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19. From 8054010657811 take 76909748598. 

Ans. 7977100909218. 

20. From 7100071641115 take 10071178. 

Ans. 7100061569937. 

21. From 501505010678 take 794090589. 

Ans. 500710920089. 

22. Take 99999999 from lOOOOOOOO. Ans. 1. 

23. Take 44444444 from 500000000. Ans. 455555556. 

24. Take 1234567890 from 9987654321. 

Ans. 8753086431. 

25. From 800700567 take 1010101. Ans. 799690466. 

26. Take twenty-five thousand twenty-five from twenty-five 
millioiis. Ans. 24974975. 

27. Take nine thousand ninety-nine from ninety-nine thou- 
sand. Ans. 89901. 

28. From one hundred one millions ten thousand one hundred 
one take ten millions one hundred one thousand and ten. 

Ans. 90909091. 

29. From one million take nine. Ans. 999991. 

30. From three thousand take thirty-three. Ans. 2967. 

31. From one hundred millions take five thousand. 

Ans. 99995000. 

32. From 1,728 dollars, I paid 961 dollars; how many re- 
main? Ans. 767 dollars. 

33. Our national independence was declared in 1776 ; how 
many years from that period to the close of the last war with 
Great Britain, in 1815 ? _ Ans. 39 years. 

34. The last transit of Venus was in 1769, and the next 
will be in 1874 ; how many years will intervene ? 

Ans. 105 years. 

35. The State of New Jersey contains 6851 square miles, and 
Delaware 2120. How many more square miles has the former 
State than the latter? Ans. 4731. 

36. In 1840 the number of inhabitants in the United States 
was 17,069,453, and in 1850 it was 23,191,876 ; what was the 
increase? Ans. 6,122,423. 

37. In 1850 there were raised in the State of Ohio 56,619,608 
bushels of com, and in 1853, 73,436,690 bushels ; what was the 
increase? Ans. 16,817,082 bushels. 

38. By the census of 1850, 13,121,498 bushels of wheat were 
raised in New York, and 15,367,691 bushels in Pennsylvania; 
how many bushels in the latter State more than in the former ? 

Ans. 2,246,193 bushels. 
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SUBTRACTION. 



Minuend 



FIRST OPERATION. 
Dollars. 

767 



SECOITD OPERATION. 
Dollars. 



Minuend 



767 



89. The city of New York owes 13,960,856 dollars, and 
Boston owes 7,779,855 dollars ; how much more does New York 
owe than Boston ? Ans. 6,181,001 dollars. 

40. From five hundred eighty-one thousand take three thou- 
sand and ninety-six. Ans. 577,904. 

41. It was ascertained by a transit of Venus, June 3, 1769, 
that the mean distance of the earth from the sun is ninety-five 
millions one hundred seventy-three thousand one hundred twenty- 
seven miles, and that the mean distance of Mars from the sun 
is one hundred forty-five millions fourteen thousand one hundred 
forty-eight miles. Required the difference of the distances. 

Ans. 49,841,021 miles. 

33* To subtract when there are two or more subtra- 
hends. 

Ex. 1. A man owing 767 dollars, paid at one time 190 dollars, 
at another time 131 dollars, at another time 155 dollars ; how 
much did he then owe ? Ans. 291 dollars. 

In the first opera- 
tion, the several sub- 
trahenth^ having been 
properly placed, are 
added for a single sub- 
trahend, to be taken 
from the minuend. 
In the second, the sub- 
trahends are substract- 
edy as they are added, 
at one operation, thus : 
beginning with units, 
5 and 1 equal 6, which from 7 units leaves 1 unit ; passing to tens, 5 
and 9 and 3 equal 1 7 tens ; reserving the left-hand figure to add in 
with the figures of the subtrahends in the next coliunn, the right-hand 
figure, 7, being larger than 6 tens of the minuend we add 10 to the 6, 
and, subtracting, have left 9 tens ; and, passing to hundreds, we add 
in the left-hand figure 1 reserved from the 17 tens, and also add 1, 
eaual 10 tens, to compensate for the 10 added to the minuend, and 
with the other figures, 1 and 1 and 1 equal 5 hundreds, which, taken 
from 7 hundreds, leave 2 hundreds : and 291 as the answer. 

2. E. Webster owned 6,7 G5 acres of land, and he gave to his 
oldest brother 2,196 acres, and his uncle Rollins 1,981 acres; 
how much has he left ? Ans. 2,588 acres. 

3. The real estate of James Dow is valued at 3,769 dollars, 
and his personal estate at 2,648 dollai-s ; he owes John ^mith 
1,728 dollars, and Job Tyler 1,161 dollars; how much is he 
worth ? Ans. 3,528 dollars. 



Subtrahend 4 7 6 
Remainder 2 9 1 



(131 

Subtrahends ^19 
(155 

Remainder 2 9 1 



MULTIPLICATION. 
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MULTIPLICATION. 

34« When any number is to be added to itself several t. 
the operation may be shortened by a process called HdltiplicatlOii. 

Ex. 1. If a man can earn 8 dollars in 1 week, what will he 
earn in 4 weeks ? 

Illustration. — It is evident, since a man can earn 8 dollars in 1 
week, that in 4 weeks he will earn 4 times as much, and the result 
may be obtained by addition ; thus, 84-8-|-8-}-8 = 82 dollars ; 
or, by a more convenient process, by multiplying by 4, the number oi. 
times 8 dollars is to be taken ; thus, 4 times 8 dollars are 32 dollars. 
Hence in 4 weeks he will earn 32 dollars. 



MULTIPLICATION TABLE. 



2 timeg 1 aro 


2 


3 times 1 


axe 


8 


4 times 1 


are 


4 


5 times 


1 


axe 5 


2 « 2 " 


4 


3 " 2 


u 


6 


4 " 2 


(( 


8 


6 




2 


" 10 


2 " 8 " 


6 


8 « 3 


u 


9 


4 " 8 


u 


12 


5 




3 


" 15 


2 « 4 »* 


8 


8 " 4 


(t 


12 


4 " 4 


(C 


16 


6 




4 


" 20 


2 " 6 " 


10 


3 « 5 


u 


15 


4 " 6 


(C 


20 


5 




5 


« 25 


2 " 6 « 


12 


3 " 6 


(( 


18 


4 « 6 


(( 


24 


5 




6 


" 80 


2 « 7 " 


14 


8 " 7 


u 


21 


4 « 7 


(( 


28 


5 




7 


" 85 


2 " 8 " 


16 


3 « 8 


(( 


24 


4 « 8 


u 


82 


5 




8 


" 40 


2 »* 9 ** 


18 


8 » 9 


(i 


27 


4 « 9 


« 


86 


5 




9 


" 45 


2 " 10 " 


20 


3 " 10 


(( 


80 


4 " 10 


(( 


40 


5 




10 


" 50 


2 " 11 " 


22 


8 " 11 


(( 


33 


4 " 11 


(i 


44 


5 




11 


" 55 


2 " 12 « 


24 


8 " 12 


(( 


86 


4 " 12 


(( 


48 


5 


(( 


12 


" 60 


6 times 1 are 


6 


7 times 1 


axe 


7 


8 times 1 


are 


8 


9 times 


1 


axe 9 


6 " 2 " 


12 


7 " 2 


(( 


14 


8 " 2 


(( 


16 


9 




2 


" 18 


6 ♦* 3 " 


18 


7 " 3 


(( 


21 


8 " 8 


C( 


24 


9 




3 


" 27 


6 " 4 " 


24 


7 " 4 


(( 


28 


8 " 4 


(( 


82 


9 




4 


" 86 


6 " 5 " 


80 


7 " B 


u 


85 


8 « 5 


(( 


40 


9 




5 


« 45 


6 " 6 " 


86 


7 " 6 


(( 


42 


8 « 6 


a 


48 


9 




6 


" 54 


6 " 7 " 


42 


7 " 7 


Cl 


49 


8 " 7 


(( 


56 


9 




7 


" 63 


6 « 8 " 


48 


7 " 8 


** 


56 


8 " 8 


(( 


64 


9 


(( 


8 


" 72 


6 " 9 " 


64 


7 " 9 


u 


63 


8 " 9 


u 


72 


9 


(( 


9 


" 81 


6 " 10 " 


60 


7 " 10 


u 


70 


8 " 10 


u 


80 


9 


it 


10 


" 90 


6 " 11 " 


66 


7 " 11 


u 


77 


8 " 11 


(t 


88 


9 


(( 


11 


" 99 


6 « 12 " 


72 


7 " 12 


C( 


84 


8 " 12 


(( 


96 


9 


(( 


12 


" 108 


10 times 1 are 


10 


10 times 11 


are 


110 


11 times 7 


axe 


77 


12 times 8 


are 86 


10 « 2 " 


20 


10 " 12 


(( 


120 


11 « 8 


(( 


88 


12 


(( 


4 


« 48 


10 " 3 " 
10 " 4 " 


80 
40 








11 " 9 
11 " 10 




99 
110 


12 
12 




5 
6 


" 60 
" 72 








10 " 5 " 


50 


11 times 1 


are 


11 


11 « 11 


Ci 


121 


12 


(( 


7 


" 84 


10 " 6 " 


60 


11 " 2 


(( 


22 


11 " 12 


C( 


132 


12 


(C 


8 


" 96 


10 « 7 " 
10 »* 8 " 


70 
80 


11 " 8 
11 " 4 


(C 
(C 


83 
44 








12 
12 




9 
10 


« 108 
" 120 








10 •* 9 « 


90 


11 " 5 


(( 


55 


12 times 1 


are 


12 


12 


(( 


11 


'* 182 


10 »* 10 " 


100 


11 " 6 


a 


66 


12 " 2 


u 


24 


12 


(( 


12 


" 144 



34. How may the process of adding a numbor to itself several times he 
shortened 1 
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MULTIPLICATION. 

2. What cost 5 barrels of flour at 6 dollars per barrel ? 

Illustration. — If 1 barrel of flour cost 6 dollars, 6 barrels will 
cost 5 times as much ; 5 times 6 dollars are 30 dollars. Therefore 5 
bairels of flour at 6 dollars per barrel will cost 30 dollars. 

3. What cost 6 bushels of beans at 2 dollars per bushel ? 

4. What cost 5 quarts of cherries at 7 cents per quart ? 

5. What will 7 quarts of vinegar cost at 12 cents per quart? 

6. What cost 9 acres of land at 10 dollars per acre. 

7. If a pint of currants cost 4 cents, what cost 9 pints ? 

8. If in one penny there are 4 farthings, how manj in 9 pence ? 
In 7 pence ? In 8 pence ? In 4 pence ? In 3 pence ? 

9. If 12 pence make a shilling, how many pence in 3 shil- 
lings ? In 5 shillings ? In seven shillings ? In 9 shillings ? 

10. If one pound of raisins cost 6 cents, what cost 4 pounds ? 
5 pounds ? 6 pounds ? 7 pounds ? 8 pounds ? 9 pounds ? 
10 pounds ? 12 pounds ? 

11. In one acre there are four. roods; how many roods in 2 
acres ? In 3 acres ? In 4 acres ? In 5 acres ? In 6 acres ? 
In 9 acres ? 

12. A good pair of boots is worth 5 dollars ; what must I give 
for 5 pairs ? For 6 pairs ? For 7 pairs ? For 8 pairs ? For 
9 pairs? 

13. A cord of good walnut wood may be obtained for 8 dollars ; 
what must I give for 4 cords ? For 6 cords ? For 9 cords ? . 

14. What cost 4 quarts of milk at 5 cents a quart, and 8 gal- 
lons of vinegar at 10 cents a gallon ? 

15. If a man earn 7 dollars a week, how much will he earn 
in 3 weeks ? In 4 weeks ? In 5 weeks ? In 6 weeks ? In 7 
weeks ? In 9 weeks ? 

16. If 1 thousand feet of boards cost 12 dollars, what cost 4 
thousand? 5 thousand? 6 thousand? 7 thousand? 9 thou- 
sand ? . 1 2 thousand ? 

17. If 3 pairs of shoes buy one pair of boots, how many pairs 
of shoes will it take to buy 7 pairs of boots ? 

18. If 5 bushels of apples buy 1 barrel of flour, how many 
bushels of apples are equal in value to 12 barrels of flour? 

19. If one yard of canvas cost 25 cents, what will 12 yards 
cost ? 

Illustration. — 25 is composed of 2 tens and 5 units ; 1^ times 2 
tens are 24 tens ; and 12 times 5 units are 60 units, or 6 tens, 24 tcins 



MULTIPLICATION. 86 

added to 6 tens make 30 tens, or 300. Therefore, 12 yards will cost 
300 cents. 

20. In 1 pound there are 20 shillings ; how many shillings in 
3 pounds.^ In 4 pounds? In 6 pounds? 

21. A gallon of molasses is worth 25 cents; what is the 
value of 2 gallons ? Of 4 gallons? Of 9 gallons ? 

22. If 1 man earn 12 dollars in 16 days, how much would 
10 men earn In the same time? 

23. If a steam-engine runs 28 miles in 1 hour, how far will 
it run in 4 hours? In 6 hours? In 9 hours? 

24. If the earth turns on its axis 15 degrees in 1 hour, how 
far will it turn in 7 hours? In 11 hours? In 12 hours? 

25. In a certain regiment there are 8 companies, in each 
company 6 platoons, and in each platoon 12 soldiers; how many 
soldiers are there in the regiment? 

26. If 1 man walk 7 miles in 1 hour, how far will he walk 
in 8 hours? In 11 hours? In 20 hours? In 30 hours? 

35. Hultipllcfttion is the process of taking a number as many 
times as there are units in another number. 

In multiplication three terms are employed, called the Mid" 
UpKcand^ the Mviltiplier^ and the Product 

The Hultiplicand is the number to be multiplied or taken. 

The Multiplier is the number by which we multiply, and de- 
notes the number of times/ the multiplicand is to be taken. 

The Prodnet is the result, or number produced by the multi- 
plication. 

The multiplicand and multiplier are often called Factors* 

Note. — The multiplicand may be .either an abstract or concrete number, 
but the multiplier must always be regarded as an abstract number. The 
product is of the saitie kind as the multiplicand. 

The Sign of Hnltiplication is formed by two short lines cross- 
ing each other obliquely ; thus, X • It shows that the numbers 
between which it is placed are to be multiplied together ; thus, 
7 X 5 = 35 is read, 7 multiplied by 5 is equal to 35. 



35. What is multiplication ? What three terms are employed 1 What is 
the multiplicand 1 Tho multiplier'? The product? What are the multi- 
plicand and multiplier often called ? The sign of multiplication ? What 
does it show "* 
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86. When the multiplier does not exceed 12. 

Ex. 1. Let it be required to multiply 175 by 7. Ans. 1225. 



OPERATION. 



Multiplicand 17 5 
Multiplier 7 

Product 1225 



Having written the multiplier under the 
unit figure of the multiplicand, we multiply 
the 5 units b^ 7, obtaming 35 units, or 3 
tens and 5 units, and set down the 5 units 
under the 7, and reserve the 3 tens for the 
tens' column. We then multiply the 7 tens 
by 7, obtaining 49 tens, and, adding the 3 tens which were reserved, 
we have 52 tens, or 6 hundreds and 2 tens. Writing down the 2 tens, 
and reserving the 5 hundreds, we multiply the 1 hundred by 7 ; and, 
adding the reserved 5 hundreds, we have twelve hundreds, which we 
write down in full; and the product is 1225. 



Examples for Practice. 





2. 


3. 4. 


Multiply 

By 


8756 
4 


4567 7896 
3 5 


Ans. 


35024 


13701 39480 


5. 


6. 


7. 8. 


56807 
5 


47893 
6 


61657 8976 5 
7 9 


284035 


287358 


431599 807885 


9. Multiply 


767853 by 9. 


Ans. 6910677. 


10. Multiply 


876538765 by 8. 


Ans. 7012310120. 


11. Multiply 


7654328 by 7. 


Ans. 53580296. 


12. Multiply 


4976387 by 5. 


Ans. 24881935. 


13. Multiply 


8765448 by 12. 


Ans. 105185376. 


14. Multiply 


4567839 by 11. 


Ans. 50246229. 


15. What cost 8675 barrels of flour at 7 dollars per barrel ? 

Ans. 60725 dollars. 



36. How must numbers be written for multiplication 1 At which hand do 
you begin to multiply ? Why ? Where do you write the first or ri^-hand 
figure of the product of each figure in the multiplicand 1 Why ? What is 
done with the tens or left-hand ^ure of each product ? How, then, do you 
proceed when the multiplier does not exceed 12 ? 
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16. What cost 25384 tons of hay at 9 dollars per ton ? 

Ane. 228456 dollars. 

17. K on 1 page in this book there are 2538 letters, how 
many are there on 11 pages? Ans. 27918 letters, 

87. When the multiplier exceeds 12. 

Ex. 1. Let it be required to multiply 763 by 24. 

Ans. 18312. 

opERATioK. We write the multiplier under the 

Multiplicand 7 6 3 multiplicand, and proceed to multiply 
MultipUer 2 4 Jj^ multylicand by 4, the unit fi^e of 

'^ the multipher, as m Art. 36. We then, 

3 5 2 in like manner, multiply the multiplicand 
15 2 6 by the 2 tens in the multipher, taking 

care to write the first figure obtained by 
Product 18 3 12 this multiplication in tens' column, di- 
rectly under the 2 of the multiplier; 
and, adding the partial products obtained by the two multiplications, 
we find the whole product of 763 multiplied by 2i to be 18312. 

S8t Rule. — Write the multiplier under the multiplicand, arranging 
units under units, tens under tens, Sfc, 

If the multiplier is one figure, multiply each figure of the multiplicand 
m succession, beginning mth the units* figure, by the multiplier, uniting 
the right-hand figure of each product under the figure multiplied, and 
adding the left-hand figure, if any, to the succeeding product; but 
observing to write down aU the figures of the last product 

If the multiplier contains more than one figure, multiply by each figure 
separately, uniting its product in a separate line, and observing to place 
tie right-hand figure of each line under the figure by which you multiply. 

The sum of the several products will be the whole product required. 

Note. — When there are ciphers between the significant figures of the 
multiplier, ]jass over them in the operation, and multiply by the significant 
figures only. 



37. How do you proceed when the multiplier exceeds 12 ? Where do you 
set the first figure of each partial product ? Why ? How is the true product 
found ? — 38. The general rale for multiplication 1 When there are ciphers 
between the significant figures of the multiplier, how do you proceed 1 
4 
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S9* First Method of Proof . — Multiply the multiplier bj the 
multiplicand, and if the result is like the first product, the work is 
supposed to be right 

Note. — This proof depends on the principle, That, when two or more 
numbers are multiplied togdher, the product is the same^ ufhatever the order of 
multipljfing them. 

Ex, 2. Multiply 7895 by 56. 

OPERATION. 

Multiplicand 7 8 9 5 
Multiplier 5 6 



47370 
39475 



Product 442120 



Product 



An.s. 442120. 

PBOor 
56 
7895 


280 
504 
448 
892 


442120 



Note. — The common mode of proof in business is to divide the product 
by the multiplier, and, if the work is right, the quotient will be like the mul- 
tfplicand. This mode of proof anticipates the principles of divbion, and 
therefore cannot be employed without a previous knowledge of that nde. 

40* Second Method of Proof — Beginning at the left hand at 
the multiplicand, add together its successive figures towards the 
right till the sum obtained equals or exceeds nine. Omit the 
nine, and carry the excess, if any, to the next figure. Proceed 
in this way till all the figures in the multiplicand have been added, 
and write the final excess at the right hand of the multiplicand. 

Proceed in a like manner with the multiplier, and write 
the final excess under that of the multiplicand. Multiply these 
excesses together, and place the excess of nines in their product 
at the right 

Find the excess of nines in the product obtained by the origi- 
nal operation ; and, if the work is right, the excess thus found 



89. How is multiplication proved by the first method ? What is the reac 
son for this method ? What is the common mode of proof in business ? — 
40. What is the second method of proving multiplication ? 
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will be equal to the excess contained in the pioduct of the ex- 
cesses of the multiplicand and multiplier. 

Ex.8. 

Multiplicand 12 3 4 5= 6 excess. 

Multiplier 2231 =_8 excess. 

12345 48 = 3 

37035 

24690 

. 24690 



Product -27541695= 3 



Proof. 



NoTS. — This method of proof, thoagh perhaps sufficientlj sure for com- 
mon purposes, is not always a test of the correctness of an operation. If 
two or more figures in the work should be transposed, or the value of one 
figure be just as much too great as another is too small, or if a nine be set 
down in the place of a cipher, or the contrary, the excess of nines will be 
the same, and still the work may not be correct. Such a balance of errors 
will not, however, be likely to occur. 

Examples for Pbactice. 



4. 


5. 


Multiply 6 7 8 9 5 
By 3 6 


•78956 
47 


407370 
203685 


552692 
815824 


Ans. 2 4 4 4 2 2 


8710982 


6. 


7. 


Multiply 8 9 3 2 5 
By 901 


47896 
2008 


89325 
803925 


383168 
95792 


Ans. 80481825 


96175168 



8. What cost 47 hogsheads of molasses at 13 dollars per 
hogshead? Ans. 611 dollars. 

9. What cost 97 oxen at 29 dollars each ? Ans. 2813 dollars. 

40. Is this method of proof always a true test of the correctness of an 
operation ? The reason for this method of proof? 
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10. Sold a fann containing 367 acres, at 97 dollars per acrei 
what was the amount ? Ans. 35599 dollars. 

11. An army of 17006 men receive each 109 dollars as theii 
annual pay ; what is the amount paid the whole army ? 

Ans. 1853654 dollars. 

12. If a mechanic deposit annually in the Savings Bank 407 
dollars, what will be the sum deposited in 27 years ? 

Ans. 10989 dollars. 

13. If a man travel 37 miles In 1 day, how far will he travel 
in 365 days? Ans. 13505 miles. 

14. If there be 24 hours in 1 day, how many hours in 365 
days ? Ans. 8760 hours. 

15. How many gallons in 87 hogsheads, there being 63 gal- 
lons in each ? Ans. 5481 gallons. 

16. If the expenses of the Massachusetts Legislature be 1839 
dollars per day, what will be the amount in a session of 
109 days ? Ans. 200451 doUars. 

17. Jf a hogshead of sugar contains 368 pounds, how 
many pounds in 187 hogsheads? Ans. 68816 pounds. 

18. Multiply 675 by 476. Ans. 321300. 

19. Multiply 679 by 763. Ans. 518077. 

20. Multiply 899 by 981. Ans, 881919. 

21. Multiply 7854 by 1234. Ans. 9691836. 

22. Multiply 3001 by 6071. Ans. 18219071. 

23. Multiply 7117 by 9876. Ans. 70287492. 

24. Multiply 376546 by 407091. Ans. 153288487686. 

25. Multiply 7001009 by 7007867. Ans. 49062139937803. 

26. Multiply five hundred and eighty^ix by nine hundred 
and eight Ans. 532088. 

27. Multiply three thousand eight hundred and five by 
one thousand and seven. Ans. 3831635. 

28. Multiply two thousand and seventy-one by seven hun- 
dred and six. Ans. 1462126. 

29. Multiply eighty-eight thousand and eight by three 
thousand and seven. Ans. 264640056. 

30. Multiply ninety thousand eight hundred and seven by 
one thousand and ninety-one. Ans. 99070437. 

31. Multiply ninety thousand eight hundred and seven by 
nine thousand one hundred and six. Ans. 826888542. 

32. Multiply fifty thousand and one by five thousand eight 
hundred and seven. Ans. 290355807. 

33. Multiply eighty thousand and nine by nine thousand 
and sixteen. Ans. 721361144. 
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84. Multiply forty-8even thousand and thirteen by eighty 
thousand eight hundred and seven. Ans. 3798979491. 

41* A Composite number is one produced by multiplying 
together two or more whole numbers greater than unity or one ; 
thus, 12 is a composite number, since it is the product of 3 X 4 ; 
and 24 is a composite number, since it is the product of 2 X 3 
X 4. 

A Factor of any number is a name given to one of two or more 
whole numbers greater than unity, which, being multiplied 
together, produce that number ; thus, 3 and 4 are factors of 12, 
since 3 X 4 = 12. 

42* To multiply by a composite number. 

Ex. 1. Bought 15 pieces of broadcloth, at 96 dollars per piece ; 
how much did I pay for the whole ? Ans. 1440 dollars. 

OFKRATioN. The factors of 15 are 3 and 

9 6 dolls., price of 1 piece. 6. . Now, if we multiply the 

3 price of one piece by the factor 

3, we get the price of 3 pieces ; 

2 8 8 dolls, price of 3 pieces. J^,*^^»J jLr'^rEfact 

^ 6, we obtam the price of 15 

^ pieces, the number bought, since 

14 4 dolls., price of 15 pieces. 15 is equal to five times 3. 

Rule. — Multiply the multiplicand by one of the factors of the mul- 
liplieTj and the product thus obtained by another^ and so on until each 
of the factors has been used as a multiplier. The last product will 
be the answer. 

NoTB. — The prodact of any number of factors is the same in whatevei 
order they are maltipUed. Thus, 3 X 4 — 12, and 4 X 3 » 12. 

Examples for Practice. 

2. Multiply 30613 by 25 = 5 X 5. Ans. 765325. 

3. Multiply 1469 by 84 = 7 X 12. Ans. 123396. 

4. Multiply 7546 by 81, using its factors. Ans. 611226. 

5. Multiply 7901 by 125, using its factors. Ans. 987625. 

6. In 1 mile there are 63360 inches ; how many inches in 45 
miles?' Ans. 2851200. 

7. If in one year there are 8766 hours, how many hours in 
72 years? Ans. 631152 hours. 

41. What is a composite number ? A factor of any number ? — 42. Wlhat 
are the fiictors of 15 ? How do wo multiply by a composite number ? The 
rule ? In what order may the factors of a composite number be multipheo f 
4' 
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8. If sound moves 1142 feet in a second, how &r will it move 
in one minute ? Ans. 68520 feet 

43* WheD the multiplier is 1 with one or more ciphers 
annexed, as 10, 100, &c. 

Ex. 1. In 1 day there are 24 hours ; how many hours in 10 
days ? In 100 days ? Answers 240, 2400. 

OPERATION. The removal of a figure one 

Multiplicand 2 4 2 4 place to the left makes the val- 

MultipHer 10 10 «« expressed tenfold. (Art. 7.) 

'^ Thefefore, by annexing one 

Or thus, 240, 2400. pi^ce to the left, and the value 

expreised made tenfold, or multiplied by 10 ; and by annexing two 
ciphers, each figure is removed two places to the left, and the value 
expressed made one hundred-fold, or multiplied by 100. 

Rule. — Annex to the multiplicand as many ciphers as has the mulr 
tiplier. The number thus formed wUl be the product required. 

Examples foe Pbacticb. 

2. Multiply 2356 by 10. Ans. 23560. 

3. Multiply 5873 by 100. Ans. 587300. 

4. Multiply 7964 by 1000. Ans. 7964000. 

5. Multiply 98725 by 100000. Ans. 9872500000. 

44t When there are ciphers on the right hand of the 
multiplier or multiplicand, or both. 

Ex. 1. What will 600 acres of land cost at 20 dollars per 
acre ? Ans. 12000 dollars. 

OPERATION. The multiplicand may be resolved into 
Multiplicand 6 the factors 6 and 100, and the inultiplier 

Multiplier 2 ^^*® *'^® factors 2 and 10. Now, it is evi- 

*^ dent (Art. 42), if these several factors be 

Product 12 n^ultiplied together, they will produce the 

same product as the original factors 600 
and 20. Thus 6 X 2 = 12, and 12 X 100 =- 1200, and 1200 X 10 « 
12000. 

43. What is the effect of removing: a figure one place to the left ? What 
is the effect of annexing a cipher ? Two ciphers ? &c. The rule when the 
multiplier is 1 with ciphers annexed ? — 44. How do you arrange the figures 
for multiplication, when there are ciphers on the right hand of either the 
multiplier or multiplicand, or both ? Whv does multiplying the significant 
figures and annexing the ciphers produce the true product i 
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Rule. — Write ike significant figures of the multiplier under those of 
(he multiplicand^ and multiply them together. To their product annex as 
many ciphers as there are on the right of both multiplicand and multiplier. 

Examples for Pbactice. 

2. 3. 

Multiply 8785324 713378900 

By 3200 70080 

17 570648 57070312 

26355972 49936523 



Ans. 28^113X)36.800 49993593312000 

4. Multiply 8010700 by 9000909. Ans. 72103581726300. 

5. Multiply 700110000 by 700110000. 

Ans. 490154012100000000. 

6. Multiply 4070607 by 7007000. Ans. 28522743249000. 

7. Multiply 4110000 by 1017010. Ans. 4179911100000. 

8. Multiply twenty-nine millions two thousand nine hundred 
and mne by four hundred and four thousand. 

Ans. 11717175236000. 
9* Multiply eighty-seven millions by eight hundred thousand 
seven hundred. Ans. 69660900000000. 

10. Multiply one million one thousand one hundred by nine 
hundred nine thousand and ninety. Ans. 910089999000. 

11. Multiply forty-nine millions and forty-nine by four hun- 
dred and ninety thousand. Ans. 24010024010000. 

12. Multiply two hundred millions two hundred by two mil- 
lions two thousand and two. Ans. 400400800400400. 

13. Multiply four millions forty thousand four hundred by three 
hundred three thousand. Ans. 1224241200000. 

14. Multiply three hundred thousand thirty by forty-seven 
thousand seventy. Ans. 14122412100. 

15. Multiply fifteen millions one hundred by two thousand two 
hundred. Ans. 33000220000. 

16. Multiply one billion twenty thousand by one thousand one 
hundred. Ans. 1100022000000. 

" 44. What is the rule ? 
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DIVISION. 

45i When it is required to find how many times one number 
contains another, the process is called DlTisiOBt 

Ex. 1. A boy has 32 cents, which he wishes to give to 8 of 
his companions, to each an equal number ; how many must each 
receive ? 

Illustration. — Each must receive as many cents as 8, the num- 
ber of companions, is contained times in 32, the number of cents. We 
therefore inquire what number 8 must be multiplied by to make 32. 
By trial, we find that 4 is the number ; because 4 times 8 are 32. 
Hence 8 is contained in 32 4 times, and each of his companions must 
receive 4 cents. 
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2 in 


2 


Itime 


8 


In 


3 


Itime 




in 


4 


Itime 


6 


in 


5 


Itime 


2 " 


4 


2timM 


3 


t' 


6 


2tim€6 




(( 


8 


2timee 


6 


« 


10 


2timfle 


2 « 


6 


8 '* 


3 


(( 


9 


3 " 




(( 


12 


8 " 


6 


(C 


16 


8 « 


2 " 


8 


4 " 


3 


" 


12 


4 " 




(( 


16 


4 " 


5 


(( 


20 


4 " 


2 " 


10 


6 " 


8 


(( 


16 


6 " 




u 


20 


6 " 


5 


(i 


25 


6 " 


2 " 


12 


6 " 


3 


(t 


18 


6 " 




(( 


24 


6 " 


6 


(( 


SO 


6 " 


2 « 


14 


7 " 


8 


(( 


21 


7 " 




It 


28 


7 " 


6 


(t 


86 


7 " 


2 " 


16 


8 " 


3 


(( 


24 


8 " 




*' 


82 


8 " 


6 


u 


40 


8 " 


2 " 


18 


9 " 


3 


(( 


27 


9 « 




t( 


36 


9 " 


6 


(( 


46 


9 " 


2 " 


20 


10 " 


3 


ti 


80 


10 " 




« 


40 


10 " 


5 


it. 


50 


10 " 


2 " 


22 


11 " 


3 


i( 


83 


11 » 




(( 


44 


11 " 


6 


(( 


66 


11 " 


2 " 


24 


12 " 


3 


(( 


86 


12 ". 




(( 


48 


12 " 


6 


u 


60 


12 »* 


6 in 


6 


Itime 


7 


in 


7 


Itime 


8 


in 


8 


Itime 


9 


in 


9 


Itlme 


6 " 


12 


2tlmfl0 


7 


(( 


14 


2 times 


8 


(( 


16 


2 times 


9 


(( 


18 


2tlmeB 


6 " 


18 


8 " 


7 


(( 


21 


8 " 


8 


(( 


24 


8 " 


9 


(( 


27 


8 " 


6 " 


24 


4 " 


7 


(( 


28 


4 " 


8 


(( 


32 


4 " 


9 


(( 


86 


4 " 


6 " 


90 


6 " 


7 


t( 


85 


5 " 


8 


(( 


40 


6 " 


9 


(( 


46 


5 " 


6 » 


36 


6 " 


7 


(( 


42 


6 " 


8 


(i 


48 


6 " 


9 


(( 


64 


6 « 


6 " 


42 


7 " 


7 


(t 


49 


7 " 


8 


(( 


66 


7 " 


9 


(t 


68 


7 " 


6 " 


48 


8 " 


7 


(( 


66 


8 " 


8 


(( 


64 


8 " 


9 


u 


72 


8 « 


6 " 


&4 


9 " 


7 


(( 


68 


9 " 


8 


(( 


72 


9 « 


9 


(( 


81 


9 " 


6 " 


60 


10 " 


7 


t( 


70 


10 " 


8 


(t 


80 


10 « 


9 


(( 


90 


10 " 


6 « 


66 


11 " 


7 


(( 


77 


11 " 


8 


u 


88 


11 " 


9 


it 


99 


11 " 


6 " 


72 


12 " 


7 


(( 


84 


12 " 


8 


t( 


96 


12 " 


9 


(( 


108 


12 " 


10 in 


10 


Itime 


10 


in 110 


11 times 


11 


in 


77 


7 times 


12 


in 


86 


8 times 


10 « 


20 


2 times 


10 


(( 


120 


12 " 


11 


(( 


88 


8 « 


12 


u 


48 


4 " 


10 » 
10 " 


30 
40 


3 " 

4 " 










11 
11 


t( 


99 
110 


9 " 
10 " 


12 
12 


(( 


00 
72 


5 " 

6 " 










10 " 


60 


5 " 


11 


in 


11 


Itime 


11 


« 


121 


11 " 


12 


(( 


84 


7 " 


10 " 


60 


6 " 


11 


u 


22 


2tlme8 


11 


(( 


182 


12 " 


12 


(( 


96 


8 " 


10 " 
10 * 


70 
80 


7 " 

8 " 


11 
11 




S3 
44 


8 « 
4 •* 










12 
12 


(i 


108 
120 


9 « 
10 " 










10 " 


90 


9 " 


11 


(( 


56 


5 " 


12 


in 


12 


Itime 


12 


It 


182 


11 " 


10 " 


100 


10 " 


11 


(( 


66 


6 " 


12 


{( 


24 


2timee 


12 


C( 


144 


12 " 



DIVKION. 46 

2. A fanner received 8 dollars for 2 sheep; what was the 
price of each? 

Illustration. — Since he received 8 dollars for 2 sheep, for 1 sheep 
he must receive as many dollars as 2 is contained times in 8. 2 is con- 
tsuned in 8 4 times, because 4 times 2 are 8 ; hence 4 dollars was the 
price of each sheep. 

3. A man gave 15 Hollars for 3 barrels of flour ; what was the 
cost of each barrel ? 

4. A lady divided 20 oranges among her 5 daughters ; how 
many did each receive ? 

5. If 4 casks of lime cost 12 dollars, what costs 1 cask ? 

6. A laborer earned 48 shillings in 6 days ; what did he re- 
ceive per day ? 

7. A man can perform a certain piece of labor in 30 days ; 
how long will it take five men to do the same ? 

8. When 72 dollars are paid for 8 acres of land, what cests 1 
acre ? What cost 3 acres ? 

9. If 21 pounds of flour can be obtained for 3 dollars, how 
much can be obtained for 1 dollar ? How much for 8 dollars ? 
How much for 9 dollars ? 

10. Gave 56 cents for 8 pounds of raisins; what costs 1 
pound ? What cost 7 pounds ? 

11. If a man walk 24 miles in 6 hours, how far will he walk 
in 1 hour ? How far in 10 hours ? 

12. Paid 56 dollars for 7 hundred weight of sugar; what costs 
1 hundred weight ? What cost 10 hundred weight ? 

13. If 5 horses will eat a load of hay in 1 week, how long 
would it last 1 horse? 

14 In 20, how many times 2 ? How many times 4 ? How 
many times 5 ? How many times 10 ? 

15. In 24, how many times 3 ? How many times 4 ? How 
many times 6 ? How many times 8 ? 

16. How many times 7 in 21 ? In 28? In 56? In 35 ? In 
14? In 63? In 77? In 70? In 84? 

17. How many times 6 in 12? In 36? In 18? In 54? 
In 60? In 42? In 48? In 72? In 66? 

18. How many times 9 in 27 ? In 45 ? In 63 ? In 81 ? 
In 99? In 108? 

19. How many times 11 in 22? In 55? In 77? In 88? 
In 110? In 132? 

20. How many times 12 m 36? In 60? In I'L'i \ss.%f^ 
In 120? In 14;? 
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46 DIVISION. 

46i Diyision is the process of finding how man^ times one 
number is contained in another ; or the process of separating a 
number into a proposed number of equal parts. 

In division there are three principal terms : the Dividend^ the 
Divisor, and the Quotient, or Answer. 

The Diyldend is the number to be divided. 

The DiTlsor is the number by which we divide. 

The (aotient is the number of times the divisor is contained in 
the dividend ; or one of the equal parts into which it is divided. 

When the dividend does not contain the divisor an exact num- 
ber of times, the excess is called a Remainder, and may be re- 
garded as a fourth term in the division. 

The remainder, being part of the dividend, will alwap be of 
the same denomination or kind as the dividend, and must always 
be less than the divisor. 

Note. — When the divisor and dividend are of the same kind, the quotient 
will be an abstract number ; and when they are not of the same kind, the 
quotient will be of the same kind as the dividend. 

47t The Sip of Division is a short horizontal line, with a dot 
above it and another below ; thus, -5-. It shows that the number 
before it is to be divided by the number (zfter it Thus 6-7-2 
= 3 is read, 6 divided by 2 is equal to 3. 

Division is also indicated by writing the dividend above a short 
horizontal line and the divisor below ; thus, § = 3 is read, 6 
divided by 2 is equal to 3. 

There is a third method of indicating division, by a curved 
line placed between the divisor and dividend. Thus, the expres- 
sion 6) 12 shows that 12 is to be divided by 6. 

48. Short DiYidon, or when- the divisor does not exceed 
12. 

Ex. 1. Divide 8574 dollars equally among 6 men. 

Ans. 1429 dollars. 



46. What is division 1 What are the three principal tenns in division ? 
What is the dividend ? The divisor ? What is the quotient ? The remain- 
der 1 What will be the denomination of the remainder ? How does it com- 
pare with the divisor? — 47. What is the first sip^n of division, and what does 
it show 1 What is the second, and what does it show ? What is the tlurd* 
and what does it show 1 — 48. What is short division 1 
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OFERATioM. We first inquire how many timei 

Divisor 6 ) 8574 Diyidend. 6» the divisor, is contained in 8, the 

first figure of the dividend, which 

1429 Quotient. ^ thousands, and find it to be 1 
^ tune, and 2 thousands remaining. 

We write the 1 directly under the 8, its dividend, for the thousands* 
figure of the quotient. To 5, the next figure of the dividend,, which 
is hundreds, we regard as prefixed the 2 thousands remaining, which 
ec[ual 20 hundreds, thus forming ,25 hundreds, in which we find the 
divisor 6 to be contained 4 times, and 1 hundred remaining. We 
write the 4 for the hundreds* figure in the quotient, and the 1 hundred 
remaining, equal 10 tens, we regard as prefixed to 7, the next figure of 
the dividend, which is tens, forming 17 tens, in which the divisor 6 
is contained 2 times, and 5 tens remaining. We write the 2 for the 
tens^ figure in the quotient, and the 5 tens remaining, equal 50 units, 
we regard as prefixed to 4, the last figure of the dividend, which is 
units, forming 54 units, in which the divisoip 6 is contained 9 times. 
Writing the 9 for the units* figure of the quotient, we have 1429 as the 
entire quotient. 

49* Rule. — Write the divisor at the left hand of the dividend, 
with a curved line hetiveen them, and draw a horizontal line under the 
dividend. 

Then, beginning at the left, find how many times the divisor is con^ 
tained in the fewest figures of the dividend that unll contain it, and write 
the quotient under its dividend, 

Jf there be a remainder, regard it as prefixed to the next figure of the 
dividend, and divide as befoj'e. 

Should any dividend be less than the divisor, write a cipher in the quo- 
tient, and annex another figure, if any remains, for a new dividend, 

NoTB I. — When there is a remainder after dividing the last figure of the 
dividend, write it with die divisor underneath, with a line between them, at 
the right of the quotient. 

Note 2. — Prefix means to place before ; annex, to place after. 

50t First Method of Proof. — Multiply the divisor and quo- 
tient together, and to the product add the remainder, if any, 
and, if the work is right, the result obtained will equal the div- 
idend. 



48. How are the numbers arranged for abort division ? At which hand do 
jon begin to divide ? Why not begin at the rigrht, where you beprin to mul- 
tiply? Where do you write the quotient ? If there is a remainder pf>er 
dividing a figure, what is done with it 1 — 49. The rule for short divisioxv^ 
Repeat the notes! 
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Note. — This method ofproof depends upon the fact, that division is the 
reverse of multiplication. The dividend answers to the product, the divisor to 
one of iht factors, and the quotient to the other. 

Examples for Pbactice. 



2. Divide 6375 by 5. 

OPERATION. 

Divisor 5)6375 Dividend. 



12 7 5 Quotient 



PROOF. 

12 7 5 Quotient 
5 Divisor. 



63 7 5 Dividend. 



8. 4. 5. 

8)7893762 4)4763256 5)3789565 



2631254 



119 811 



6)8765389 



7)987635 



8. 
8)378532 



9. 
9 ;89 53784 



10. 
11)7678903 



11. 
12)6345321 



12. Divide 479956 by 6. 

13. Divide 385678 by 7. 

14. Divide 438789 by 8. 

15. Divide 1678767 by 9. 

16. Divide 11497583 by 12. 


Quottente. 

79992f 

55096f 

54848f 
1865291 
95813liJ ^ 




(^uodoitB. Rem. 


17. Divide 5678956 by 5. 

18. Divide 1135791 by 7. 

19. Divide 1622550 by 8. 

20. Divide 2028180 by 9. 

21. Divide 2253530 by 12. 

22. Divide 1877940 by 11. 


1 

6 
6 
3 
2 
9 


Sum of the quotients, 


2084732 27 



50. How is short division proved ? Of what is division the reverse 1 To 
what do the three terms in division answer in multiplication ? What, then, 
is the reason for this proof of division 1 
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23. Divide 944,580 dollars equally among 12 men, and what 
will be the share of each ? Ans. 78,715 dollars. 

24 Divide 154,503 acres of land equally among 9 persons. 

Ans. 17,167 acres. 

25. A plantation in Cuba was sold for 7,011,608 dollars, and 
ihe amount was divided among 8 persons. What was paid to 
each person ? Ans. 876,451 dollars. 

26. A prize valued at 178,656 dollars is to be equally divided 
among 12 men ; what will be the share of each ? 

Ans. 14,888 doUars. 

27. Among 7 men, 67,123 bushels of wheat are to be dis- 
tributed ; how many bushels will each man receive ? 

Ans. 9,589 bushels. 

28. If 9 square feet make 1 square yard, how many yards in 
895,347 square feet ? Ans. 99,483 yards. 

29. A township of 876,136 acres is to be divided among 8. per- 
sons ; how many acres will be the portion of each ? 

Ans. 109,517 acres. 

30. Bought a farm for 5670 dollars, and sold it for 7896 dol- 
lars, and I divide the net gain among 6 persons ; what does each 
receive ? Ans. 371 dollars. 

31. If 6 shillings make a dollar, how many dollars in 7890 
shillings ? Ans. 1315 dollars. 

51. long DiYision, or, in general, when the divisor ex- 
ceeds 12. 

Ex. 1. A gentleman divided 896 dollars equally among his 
7 children ; how much did each receive ? Ans. 128 dollars. 

OPERATION. Having set down the divisor 

Dividend. ^^^ dividend as in short divi- 

ni^ric^^ TNQQcVioQ rk„^f?^«+ sion, we draw a curved line at 

Divisor 7)896(128 Quotient. ^^^ '^^^^ ^^ ^^^ dividend, to 

^_ mark the place for the quo- 

1 9 tient. We then inquire how 

^ - many times 7, the divisor, is 

^ ^ contained in 8, the first figure 

g g of the dividend, which is hun- 

dreds; and, finding it to be 1 
^ ^ hundred times, we write the 1 

for the hundreds' figure in the 

51. What is long division? The diiFerence between long division and 
short division ? How do you arrange the numbers for long division ? What 
do you first do after arranging the numbers for long division ? Where do 
you place the figures of the quotient? 
5 
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qaotient, and multiply the divisor, 7, by it, writing the product, 7, imdei 
Uie 8, from which we subtract it, and to the remainder, 1, annex the 
9 of the dividend, making 19 tens. We now inquire how many times 
7 is contained in the 19, and write the 2 obtained for the tens* figure 
of the quotient. We then multiply the divisor by it, and place the 
product under the 19, and subtract as before; and to the remainder, 
5, we annex the 6 of the dividend, making 56 units. We proceed 
next to find the unit^ figure, and, after subtracting the product of the 
divisor multiplied by it from 56, find there is no remainder. Hence 
each one of the 7 children must receive 128 dollars. 

Note. — The preceding example and the four that follow are usually 
performed by short division, bat are here introduced to illustrate more clearly 
the method of operation by long division. 

Examples for Peactice. 

2. ^Divide 1728 by 8. Ans. 216. 

3.'Divide 987656 by 11. Ans. 8978 6|^. 

4. Divide 123456789 by 9. Ans. 13717421. 

5. Divide 390413609 by 12. Ans 32534467^. 

Ex. 6. A gentleman divided "4712 dollars equally among his 
19 sons ; what was the share of each ? Ans. 248 dollars. 

OPERATION. We first inquire how 

Dividend. many times 19, the divisor, 

Divisor 19)4712(248 Quotient, ^s contained in 47, the two 

3 g left-hand figures of the div- 

idend ; and, finding it to be 

9 1 2 times, we write the 2 in 

7 6 the quotient, multiply the 

divisor by it, and subtract 

15 2 the product fi-om the 47; 

15 2 and to the remainder, 9, 

annex 1, the next figure of 

the dividend, making 91. We next inquire how many times 19 is con- 
tained in 91, place the number, 4, in the quotient, then multiply and 
subtract as before, and to the remainder, 15, annex 2, the last figure 
of the dividend, and, proceeding in like manner as before, after finding 
the quotient figure, there is no remainder. Hence the share of each 
of the 19 sons is 248 dollars. This illustration, except in omissions, is 

ssentially like the preceding one. 

51. After the quotient figure is found, what is the next thing you do? 
Where do you place the product ? What do you next do ? What is the 
next step ? How do you then proceed ? Is long division the same in pritt 
■npJe as short division 1 
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52* Rule. — Write ike divisor and dividend as in short division, 
and draw a curved line at the tight hand of the dividend. 

Then inquire how many times the divisor is contained in the fewest 
figures on the left hand of the dividend that toill contain it^ and write the 
result cU the right hand of the dividend for the first quotient figure. 

Multiply the divisor by the quotient figure, and subtract the product 
from the figures of the dividend used, and to the remainder annex the next 
figure of the dividend. 

Find how many times the divisor is contained in the number thus 
formed; write the figure denoting it at the right hand of the former 
quotient figure. 

Thus proceed until all the figures of the dividend are divided. 

Note 1. — If, when a figure is brought down, the number formed will not 
contain the divisor, a cipher must be placed in the quotient, and another 
figure of the dividend brought down, and so on until die number is large 
enough to contain the divisor. 

Note 2. — If there is a remainder after dividing all the figures of the 
dividend, it must be written as directed in the preceding rule. (Art 49, 
Note 1.) 

Note S. — The proper remainder is in all cases less than the divisor. If, 
in the course of the operation, it is at any time found to be as large as, or 
larger than, the divisor, it will show that there is an error in the work, and 
that the quotient figure should be increased. 

Note 4. — If, at any time, the divisor, multiplied by the quotient figure, 
produces a product larger than the part of the dividend used, it shows that 
the quotient figure is too large, and must be diminished. 

53t Second Method of Proof. — Add together the remainder, 
if any, and all the products that have been produced by multiply- 
ing the divisor by the several quotient figures, and the result will 
be like the dividend, if the work is right 

54. Third Method. — Subtract the remainder, if any, from the 
dividend, and divide the difference -by the quotient. The result 
will be like the original divisor, if the work is right 

Note. — The first method of proof (Art. 50) is usually most conven- 
ient. 



52. The rule for longj division ? How may you know when the quotient 
figure is too small ? How may you know when it is too large ? — 53. What 
is the second method of proof 1 — 54. What is the third method t Cwi Vwi^ 
division be proved by the first method of proof (Art 50^ 1 
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Examples Foa Pbacticb. 

Ex. 7. How many times is 48 contained in 28618 ? 

Ans. 596. 

OPERATION. 

Dividend 
Divisor 48)28618(596 Quotient 
240 



PBOOF BY MULTIPLICATIOK 

5 9 6 Quotient 
4 8 Divisor. 



461 
432 

298 
288 

1 Remainder. 
8. 

OPERATION. 

Dividend. 
Divisor 26)5698(219 Quotient 
*4-5 2 



49 
+2 6 



238 
+2 3 4 

+4 Remainder. 



4768 
2384 

28608 

1 Remainder. 



2 8 6 18 Dividend. 



PROOF BY ADDITION. 

52 ) 
2 6 Y Products. 
234) 

4 Remainder. 

5 6 9 8 Dividend. 



OPERATION. PBOOF BY DIVISION. 

Dividend. Dividend. 

DlTisor 144)13824(96 Quotient. 96)13824(144 DiTiwi 

1296 96 



864 
864 



422 
884 

884 
384 



10. Divide 3276 by 14. 

11. Divide 6205 by 17. 



Quotients. 

234 
365 



Bern. 



* This sign of addition denotes the several products to be added. 
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12. Divide 3051 by 21. 

13. Divide 190850 by 25. 
Divide 218579 by 42. 
Divide 9012345 by 31. 
Divide 6717890 by 98. 
Divide 4567890 by 19. 
Divide 1357901 by 87. 
Divide 9988891 by 77. 
Divide 9999999 by 69. 
Divide 867532 by 59. 
Divide 167008 by 87. 

23. Divide 345678 by 379. 

24. Divide 3456789567 by 987. 

25. Divide 8997744444 by 345. 

26. Divide 4500700701 by 407. 
Divide 6789563 by 1234. 
Divide 78112345 by 8007. 
Divide 34533669 by 9999. 
Divide 99999999 by 3333. 
Divide 47856712 by 1789. 

32. Divide 345678901765 by 4007. 

33. Divide 478656785178 by 56789, 

34. Divide 678957000107 by 10789561. 62927 

35. Divide 990070171009 by 900700601. 1099 



14 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 



27. 
,28. 
29. 
30. 
31. 



Quotients. 

145 

7634 

5204 

290720 

68549 

240415 

15608 

129725 

144927 

14703 

1919 

912 

3502319 

26080418 

11058232 



Kem. 

6 



11 

25 

88 

5 

5 

66 

36 

55 

55 

30 

714 

234 

277 

95 

4060 

7122 



962 

480 

22346 

2295060 

200210510 

36. Divide three hundred twenty-one thousand three hundred 
dollars equally among six hundred seventy-five men. Ans. 476. 

37. Four hundred seventy-one men purchase a township con- 
taining one hundred eighty-six thousand forty-five acres; what 
is the share of each ? Ans. 395 acres. 

38. A railroad, which cost five hundred eighteen thousand 
seventy-seven dollars, is divided into six hundred seventy-nine 
shares ; what is the value of each share ? Ans. 763 dollars. 

39. Divide forty-two thousand four hundred thirty-five bushela 
of wheat equally among one hundred twenty-three men. 

Ans. 345 bushels each. 

40. A prize, valued at one hundred eighty-four thousand seven 
hundred seventy-five dollars, is to be divided equally among: four 
hundred seventy-five men ; what is the share of each ? Ans. 389. 

41. A certain company purchased a valuable township for 
inne millions six hundred ninety-one thousand ev^\» Vxwv^^^ 

5* 



86268755 
8428688 



i 
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thirty-six dollars; each share was valaed at seven thousand 
eight hundred fiAj-four dollars; of how many men did the 
company consist ? Ans. 1234 men. 

42. A tax of thirty millions fifly six thousand four hundred 
sixty-five dollars is assessed equally on four thousand five hun- 
dred ninety-seven towns ; what sum must each town pay ? 

Ans. 6538Jf^ dollars. 

SS» When the divisor is a composite number. 

Ex. 1. A merchant bought 15 pieces of broadcloth for 1440 
dollars ; what was the cost of each piece ? Ans. 96 dollars. 

opERATioH. The factors of 16 are 3 

3 ) 14 4 dolls., cost of 15 pieces, and 5. Now, if we divide 

the 1440 dollars, the cost of 

5)480 dolls., cost of 5 pieces. IL^'rif ' \^' ^\ ^^^l 
^ ' ^ 480 dollars, the cost of 6 

rt ^ , „ X /• 1 • pieces, because there are 5 

9 6 dolls., cost of 1 piece. times 3 in 15. Then, divid- 
ing 480 dollars, the cost of 5 pieces, by 5, we get the cost of 1 piece. 

BuLE. — Divide the dividend by one of the factors^ and the quotierU 
thus found by another, and thus proceed tUl every factor has been made 
a divisor. The last quotient wHl be the true quotient required. 

Examples for Practice. 

Quotients. 

2. Divide 765325 by 25 = 5 X 5 ^ 30613 

3. Divide 123396 by 84 = 7 X 12. ^ 1469 

4. Divide 611226 by 81, using its factors. 7546 

5. Divide 987625 by 125, using its factors. 7901 

6. Divide 17472 by 96, using its factors. 182 

7. Divide 34848 by 132, using its factors. 264 

56. To find the true remainder when there are several 
remainders in the operation. 

Ex. 1.^ How many months of 4 weeks each are there in 298 
lays, and how many days remaining ? 

Ans. 10 months and 18 days. 



55. What are the factors of 15? What do you get the cost of, in this 
xample, when vou divide by the factor 3 1 What, when you divide by 5 1 
Why ? The rule for dividing by a composite number 'i 
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Since there are 7 days in 1 week, 
7 ) 2 9 8 yrQ first divide the 298 by 7, 

A\A2 4 davs } ^°^ ^^^® ^^ weeks and a re- 

l ^ ^ [-18 days, mainder of 4 days. Then, since 

1 0, 2 weeks ) 4 weeks make 1 month, we di- 

vide the 42 by 4, and have 10 
months and a remainder of 2 weeks. Now, to find thetrue remainder 
in days, we multiply the 2 weeks by 7, because 7 days make a week, 
and to the product add the 4 days ; thus 2 X 7 = 14, and 14 -{-4 = 18 
days, for the true remainder. 

Rule. — Multiply each remainder^ except the first, by aU the divisors 
preceding the one which produced it ; and the first remainder being added 
to the sum of the products, the amount will be the true remainder. 

Note. — There will be but one product to add to the first remainder when 
there are only two divisors and two remainders. 

Ex. 2. Divide '789 by 36, using the factors 2, 3, and 6, and 
find the true remainder. Ans. 33. 

OPERATION. Dividing by 2 

2)789 5 X 3 X 2 = SO, 1st Prod, gives 394 twos, 

Q- X q Q . 1 icf -Ror^ 1X2= 2, 2d Prod, and 1 unit re- 
3 )_39J, 1, 1st B^m. ^ ' ^^^ ^^^ ^^i^i^g. divid- 

6 ) 1 3 1, 1, 2d Rem. _ ^^g ^^^ ^^^^ V 3 

:: — ^ ^, ^ oo X -D gives 131 sixes, 

2 1, 5, 3d Rem. 33, true Rem. I^d 1 two = 2 

remaining; and 
dividing the sixes by 6 gives 21 thirty-sixes, and 5 sixes = 30 re- 
m.aining ; therefore 1 -|- 2 -[- 30, or 33, is the true remainder. 

Examples for Practice. 

3. Divide 934 by 55, using the factors 5 and 11, and find 
the true remainder. ^ Ans. 54. 

4. Divide 5348 by 48, using the factors 6 and 8, and find the 
true remainder. Ans. 20. 

5. Divide 5873 by 84, using the factors 3, 4, and 7, and find 
the true remainder. Ans. 77. 

6. Divide 249237 by 1728, using the factors 12, 6, 6, and 4, 
and find the true remainder. Ans. 405. 

51 • When the divisor is 1, with one or more ciphers at 
the right. 

Ex. 1. Divide 356 dollars equally among 10 men ; what will 
each man have ? Ans. 35^^ dollars. 

56. When there are s'everal remainders, what is the rule for finding the 
jrae i-smoinder ? The reason for this rule ? 



I 



QaoUent 
689 


Bern. 
2 




75 
815 

64321123 
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oPBRATioH. To multiply by 10 we annex one 

1 I ) 3 5 I 6 cipher, which removes each figure one 

* place to the left, and thus makes the 

Quotient 3 5, 6 Rem. value denoted tenfold. Now, if we 

Or thus 3 5 16. reverse the process, and cut off the 

right-hand figure of the dividend by a 
line, we remove each remaining figure one place to the rights and con- 
sequently diminish the value denoted the same as dividing by 10. The 
figures on the left of the line are the quotient, and the one on the right 
is the remainder, which may be written over the divisor, and annexed 
to the quotient. Hence the share of each man is 35^ dollars. 

Examples fob Practicd. 

2. Divide 6892 by 10. 

3. Divide 4375 by 100 

4. Divide 24815 by 1000. 

5. Divide 987654321123 by 100000000. 

58, When the divisor has one or more ciphers on the 
right, and is not 10, 100, &c. 

Ex. 1. If I divide 5832 pounds of bread equally among 600 
soldiers, what is each one's share ? Ans. 9|^§ pounds. 

. ,?r^'^r°f; .. „ The divisor, 600, may be re- 

1 I ) 08|d 2 solved into the factors 6 and 100. 

6)58, 32, 1st Eem. ^"^ ^ff ^^^^^^^ *^^ factor 100, 

<. 1 ' by cuttmg off two figures at the 

9, 4, 2d Rem. right, and get 58 for the quotient 
/^-xl. ciAA\KQiQo ^^^ ^2 for a remainder. We 

Or thus, b I )08|d J ^hen divide the quotient, 58, by 

9 4 3 2 *^® other factor, 6, and obtain 9 

' for the quotient and 4 for a re- 

mainder. The last remainder, 4, being multiplied by the divisor, 100, 
and 32, the first remainder, added, we obtain 432 for the true remainder 
(Art. 56). Hence each soldier receives 9||^ pounds. 

59. Rule. — CiU off the ciphers from the divisor, ana the same 
number of figures from the right of the dividend. 

Then divide the remaining figures of the dividend by the remaining 
figures of the divisor. 

57. How do you divide by 10'# How does it appear that this divides the 
number by 10 ? — 58. How do you divide by 600 in the example ? Hew 
docs it appear that this divides the number ? — 59. The general rule 1 
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Note. — When by the operation there is a last remainder, to it mast be 
annexed the figures cut off from the dividend to form the true remainder. 
Should there l^ no last remainder, then the significant figures, if any, cut 
oflf from the dividend, will form the true remainder. 

Examples for Practice. 

Quotients. B«m. 

2. Divide 3594 by 80. 44 74 

3. Dfvide 79872 by 240. 332 192 

4. Divide 467153 by 700. - 667 253 

5. Divide 13112297 by 8900. 2597 

6. Divide 71897654325 hj 700000000. 497654325 

7. Divide 3456789123456787 by 990000. 306787 

8. Divide 967231731328000 by 1020000000. 411328000 

9. Divide 33166405115000 by 1600000000. 5115000 

10. Divide 18191618562300 by 1000000000. 618562300 

11. Divide 47GCG66000000 by 55550000000. 44916000000 



QUESTIONS INVOLVING FRACTIONS. 

60. If a unit or individual thing is divided into equal parts, 
each of the parts is cblled a Fraction of the number or thing 
divided. Hence 

A fraction ts one or more eqtial parts of a unit 

IixusTRATiONS. — 1. When any number or thing is divided into 
tiDO equal parts, one of the parts is called one half, and is written 
thus: ^. 

2. ViTien any number or thing is divided into three equal parts, one 
of the parts is called one third (^) ; two of the parts are csdled two 
thirds (f). 

3. When any number or thing is divided into four equal parts, 
one of the parts is called one fourth (J) ; three of the parts, three 
fourths (f). 

4. When any number or thing is divided into fve equal parts, one 
of the parts is called one fifth (^) ; two parts, two fifths (f) ; three 
parts, three fifths (|) ; and Jour parts, four fifths (-J). 

60. What is a fraction 1 What is meant by one half of any number or 
thing ? How is it written ? What is meant by one third, and how is it 
written ? What by one fourth, and how written ? What by one fifth, and 
how written ? What by four fifths, and how written ? How do yon find one 
half of any number 1 How one third ? How one fourth ? &c. How many 
halves make a whole one 1 How many thirds ? How many fourths ? How 
many fifths -? 
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5. When any number or thing is divided into six equal |>arts 
what is one of the parts called ? Two parts ? Five parts ? 

6. When a number or thing is divided into 7 equal parts, 
what is 1 part called ? 2 parts ? 3 parts ? 4 parts ? 5 parts ? 
6 parts ? 

7. When a number or thing is divided into 9 equal parts, 
what is 1 part called ? 2 parts ? 4 parts ? 5 parts ? 7 parts ? 
8 parts ? ^ 

8. What is lAo^ of 4? Of 8? Of 16? Of 20? Of 28? 
Of 32? 

9. Wh&t is 1 third o£ 9? Ofl2? Ofl5? Of27? Of30? 
Of 36? Of 60? 

10. What is 1 fourth of 8 ? Of 16? Of 20? Of 24? Of 
40? Of 48? Of 100? 

11. What is 1 Jifih of 10? Of 25? Of 30? Of 35 ? Of 
45? Of 50? Of 55? Of 65? 

12. What is 1 sixth of 12 ? Of 18 ? Of 30 ? Of 42 ? Of 
60? Of 72? Of 90? 

13. How many fourths in 1 apple ? 

14. How many fourths in 2 apples? In 3 apples? In 8 
apples? In 16 apples? 

15. How many fifths in 1 barrel of flour ? In 3 barrels ? In 
5 barrels ? In 7 barrels ? In 9 barrels ? 

16. How many sixths in 1 bushel of wheat? In 4 bushels ? 
In 7 bushels ? In 9 bushels ? In 12 bushels ? 

17. James owns 3 fifths of a kite, and his brother Thomas the 
remainder. How many fifths does Thomas own ? 

Illustration. — Since there are 5 fifths in the kite, if James 
owns 3 fifths, there will remain for Thomas 5 fifths (f ) less 3 fifths 
(I) = 2 fifths. Ans. 2 fifths. 

18. From a load of hay I sold 4 sevenths; how many sev- 
enths remain ? 

19. John Jones found a large sum of money ; he gave 5 
eighths of it to the poor of the parish ; how much did he reserve 
for himself? 

20. John Smith gave 2 ninths of his farm to his son, 3 ninths 
to his daughter, and the remainder to his wife ; how many ninths 
did his wife receive ? 

Illustration. — Smce he gave 2 ninths (f) to his son, and 3 
ninths (f ) to his daughter, he gave them both 4 -j- J = -j- ; and 
eince there are 9 ninths (f ) in the farm, his wire must have re- 
ceived f — f *= <• Ans. -J. 
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21. In a certain school -j^ of the pupils study grammar, -^3 
study arithmetic, ^ geography, and the remainder philosophy. 
What parjb of the school study philosophy ? 

22. J. Dow spends ^ of his time in reading, ^ in labor, and | 
in visiting. How large a portion of his time remains for eating 
and sleeping ? 

23. If a yard of cloth cost 8 dollars, what cost ^ of a yard ? 
What cost J of a yard ? 

Illustration. — If 1 yard cost 8 dollars, ^ of a yard will cost J oi 
8 dollars = 2 dollars ; and if ^ of a yard cost 2 dollars, f will cost 
three times as much, or 6 dollars. Ans. 6 dollars. 

24. If an acre of land cost 24 dollars, what will ^ of an acre 
cost ? What wiir^ cost ? 

25. When 96 cents are paid for a bushel of rye, what cost -f^ 
of a bushel ? 

26. If ^ of a barrel of flour cost 2 dollars, what cost f of a 
barrel ? 

Illustration. — If ^ cost 2 dollars, ^ will cost 4 times 2 dollars 
«B 8 dollars. Ans. 8 dollars. 

27. If ^ of an acre of land cost 24 dollars, what will J- of an 
acre cost ? 

28. If ^ of a hogshead of molasses cost 11 dollars, what will a 
hogshead cost ? 

29. If J of an acre of land cost 21 dollars, what cost J of an 
acre ? What cost an acre ? What cost 10 acres ? 

Illustration. — If ^^ cost 21 dollars, 4 will cost \ of 21 dollars, 
and ^ of 21 dollars is 3 doUara; and | will cost 8 times 3 dollars, or 
?A dollars, and 10 acres will cost 10 times 24 dollars, or 240 dollars. 

Ans. 240 dollars. 

30. If -^ of a hogshead of sugar cost 18 dollars, what costs 1 
hogshead ? What cost 4 hogsheads ? 

31. If f of a barrel of apples cost 150 cents, what costs a 
barrel ? What cost 10 barrels ? 

32. When 49 dollars are paid for ^^ of a ton of potash, what 
must be paid for 2 tons ? 

33. How many half-barrels of flour are there in 2 and a half 
(2i) barrels? 

Illustration. — Since 1 barrel contains 2 halves, 2 barrels will 
contain 2 times 2 halves, or 4 halves, and the 1 half added makes 5 
h^dves. Ans. f . 

34. How many half-bushels in 4J- bushels of oats ? In S\ 
l)ushels ? In 7 J bushels ? In 9i bushels ? . 
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85. How many eighths of a dollar in 2^ dollars ? In 4| dol- 
lars ? In 7 J dollars ? In 9 J dollars ? In 12^ dollars ? 

36. How many tenths of an ounce in 4y^g ounces ? In Sy'^j 
ounces ? In 8^u ounces ? In lOy^^ ounces ? 

37. How many barrels of wine in 6 half (f ) barrels ? 

Illustration. — Since it takes 2 halves to make one whole one, 
there will be as many whole barrels in 6 half-barrels as 2 is contained 
times in 6, or 3 barrels. Ans. 3 barrels. 

38. How many firkins of butter in f firkins ? In ^ firkins ? 

39. How many whole numbers inJ^? In-i^? In^? 

40. How many whole numbers in J^^ ? In f ? In ^ ? In \^ ? 

41. If a skein of silk is worth 3j- cents, what are 6 skeins 
worth? 

Illustration. — If 1 skein is worth 3^ cents, 6 skeins are worth 
6 times as much ; 6 times 3^ are equal to 6 times 3 and 6 times -^ ; 
6 times 3 == 18 ; 6 times J = J == 3 ; 18 cents -f- 3 cents = 21 cents. 

Ans. 21 cents. 

42. Bought one pair of boots for 6^ dollars ; what must I pay 
for 4 pairs ? For 8 pairs ? For 10 pairs ? For 12 pairs ? 

43. Paid 12^ cents for one pound of cloves ; what will 6 
pounds cost? 10 pounds? 12 pounds? 

44. If one pound of butter is worth 12 cents, what are 4^ 
pounds worth? 

Illustration. — If 1 pound is worth 12 cents, 4^ pounds are 
worth 4^ times as much; 4^ times 12 cents are equal to 4 tim^s 12 
cents and ^ of 12 cents; 4 times 12 cents are 48 cents, and \ of 12 
cents is 6 cents ; 48 cents and 6 cents are 54 cents. Ans. 54 cents. 

45. When lard is sold for 9 cents per pound, what must be 
paid for 7^ pounds ? For 8^ pounds ? For 9^ pounds ? 

46. Bought 1 pound of coiffee at 16 cents ; what will 5 J pounds 
cost ? 3^ pounds ? 5 J pounds ? 6^ pounds ? 

47. If 1 yard of cloth is worth 20 cents, what is the value of 
1 6^ yards ? 12^ yards ? . 8 J yards ? 11^ yards ? 

48. If 1^ bushels of com co^t 120 cents, what will 1 bushel 
cost? , 

Illustration. — 1^ bushels = f bushels. Now, if f cost 120 
cents, ^ will cost ^ of 120 cents, or 40 cents ; and f , or a whole bushel, 
will cost 2 times 40 cents, or 80 cents. Ans. 80 cents. 

49. If 2f pounds of coffee cost 60 cents, what will 1 pound 
cost ? 
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Illustration. — 2| pounds = ^ pounds. If ^ cost 60 cents, \ 
wiil cost -j*^ of 60 cents, or 5 cents ; and ^, or a pound, will cost 5 times 
5 cents, or 25 cents. Ans. 25 cents. 

50. How many times will 60 contain 2f ? 

51. Paid 54 dollars for 7f barrels of oil ; what cost one bar- 
rel? ' Ans. 7 dollars. 

52. How many times is 7f contained in 54 ? 

53. How many cords of wood at 5J dollars per cord, can be 
bought for 66 dollars ? 

54. How many times will 66 contain 5^ ? 

55. Gave forty dollars for 6§ yards of broadcloth ; what cost 
I yard ? 

56. How many times is 6f contained in 40 ? 

57. The distance between two places is 110 rods. I wish to 
divide this distance into spaces of 5^ rods each. Required the 
number of spaces ? 



CONTRACTIONS.* 

ji CONTRACTIONS IN MULTIPLICATION. 

61. To multiply by 25. 

Ex. 1. Multiply 876581 by 25. Ans. 21914525. 

OPERATION. Y^Q multiply by 100, by annex- 

4)87658100 ing two cipners to the multipU- 

e% 1 f\ 1 A K e% K -D J X cand: ana since 25, the mmti- 
219 14 5 2 5 Product ^^^^' ^ ^^^ ^ y^^ „f 100^ 

ve divide by 4 to obtain the true product 
Rule. — Annex two ciphers to the multiplicand^ and divide it by ^ 

* If the principles on which these contractions depend are considered 
too difficult for the young pupil to understand at this stage of his progress, 
they may be omitted for the present, and attended to when he is further 
Advanced. 

61 . The rule for multiplying by 25 ? The reasoti fet l\ve xviX'Si^ 
6 
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Examples for Practice. 

2. Multiply 76589658 by 25. Ans. 1914741450. 

3. Multiply 567898717 by 25.. Ans. 14197467925. 

4. Multiply 123456789 by 25. Ans. 3086419725. 

62. To multiply by 33i. 

Exl. Multiply 87678963 by 33J. Ans. 2922632100. 

OPERATION. We multiply by 100, as be* 

3)8767896300 fore ; and since B^, the multi- 

plier, is only one third of 100, 

2922632100 Product we divide by 3 to obtain the true 

product. 

BuLE. — Annex two ciphers to the multiplicand^ and divide it by 3. 

Examples for Practice. 

2. Multiply 356789541 by 33f Ans. 11892984700. 

3. Multiply 871132182 by 33f Ans. 29037739400. 

4. Multiply 583647912 by 33^. Ans. 19454930400. 

63. To multiply by 125. 

Ex. 1. Multiply 7896538 by 125. Ans. 987067250. 

OPERATION. ^Q multiply by 100^, by an- 

8)7 89 6538000 nexing three ciphers to the 

oQfTAriryftKA T> J * multiplicand ; and since 1 25, the 

987067250 Product, multiplier, is only one eighth of 

1000, we divide by 8 to obtain the true product. 

Rule. — Annex three ciphers to the multiplicand^ and divide it by 8. 
Examples for Practice. 

2. Multiply 7965325 by 125. Ans. 995665625. 

3. Multiply 1234567 by 125. Ans. 154320875. 

4. Multiply 3049862 by 125. Ans. 381232750. 

62. The rule for multiplying by 33 J ? The reason for this rule ? — 63. The 
rule for multiplying by 1 25 1 The reason for the rule ? 
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64. To multiply by any number of 9's. 

Ex. 1. Multiply 4789653 by 99999. Ans. 478960510347. 

OPERATION. . By adding 1 to any number 

478965300000 composed of nines, we obtain a 

4 7 8 9 6 5 3 number expressed by 1 with as 

many ciphers annexed as there 



478960510347 Product are nines in the number to 

which the 1 is added. Thus, 
999 -|- 1 = 1000. Therefore, annexing to the multiplicand as many 
ciphers as there are nines in the multiplier is the same as multiplying 
the number by a multiplier too large by 1 , and subtracting the number 
io be multiplied from tliis enlarged product will give the true product. 

HuLE. — Annex as many ciphers to the muUiplicand as there are 9*« 
in the muUiplier^ and from this number subtract the number to he mul- 
tipliecL 

Examples for Practice. 

2. Multiply 1234567 by 999. Ans. 1233332433. 

3. Multiply 876543 by-99999d. Ans. 876542123457. 

4. Multiply 999999 by 999999. Ans. 999998000001. 



CONTRACTIONS IN DIVISION. 

85. To divide by 25. 

Ex. 1. Divide 1234567 by 25. Ans. 49382/^8^. 

OPERATION. Multiplying the dividend by 4 makes 

1234567 it four times as great ; therefore, to ob- 

4 tain the true quotient, we must divide by 

100, a divisor four times as great as the 

4 9 3 8 2| 6 8 Quotient true one. This we do by cutting off two 
figures on the right. 

Rule. — Multiply the dividend by 4, and divide the product by 100. 

Examples for Practice. 

2. Divide 9876525 by 25. Ans. 395061. 

3. Divide 1378925 by 25. Ans. 55157. 

4. Divide 899999 by 25. Ans. 35999^^. 

64. The rule for multiplying by any number of 9^s ? The reason for the 
fule ? — 65. The rule for dividing by 25 ? The reason fox t\vft T\i\^'V 
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66. To divide by 33^. 

Ex. 1. Divide 6789543 by 33 J-. ' Ans. 203686y2^V 

OPERATION. Multiplying the dividend by 3 mzkkcn 

6789543 it three times as great ; therefore, to 

3 obtain the true quotient, we must divide 

by 100, a divisor three times as great 

2 3 6 8 6|2 9 Quotient as the true one. This is done by cut- 
ting off two figures on the right. 

Rule. — Multiply the dividend by 3, and divide the product by 100. 

Examples for Practice. 

2. Divide 987654321 by 33J. Ans. 29629629^^^ 

3. Divide 8712378 by 33^. Ans. .261371^3^V 
4. Divide 4789536 by 33J. Ans. 143686xStt. 

5. Divide 89676 by 33J. Ans. 2690^. 

6. Divide 17854 by 33^. Ans. 535/^V 

67. To divide by 125. 

Ex. 1. Divide 9874725 by 125. Ans. 78997^^. 

OPERATION. Multiplying the dividend by 8 makes 

9874725 it eight tmies as great ; therefore, to ob- 

g tain the true quotient, we must divide 

by 1000, a divisor eight times as great 

78997 [8 00 Quotient, as the true one. We do this by cutr 

ting off three figures on the right. 

RusLE. — Multiply the dividend by 8, and divide the product by 1000. 

Examples for Practice. 

2. Divide 1728125 by 125. Ans. 13825. 

3. Divide 478763250*^ by 125. Ans. 3830106. 

4. Divide 591234875 by 125. Ans> 4729879. 

5. Divide 489648 by 125. \ Ans. 3917yVVb- 

6. Divide §36184 by 125. Ans. 6689^^^V 

66. The rule for dividing by 33J ? The reason for the rule ? — 67 The 
nile for dividing by 125 ' The reason for the rule ? 
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MISCELLANEOUS EXAMPLES, 

INYOLYING THE FOR£<|piNa BULES. 

1. A bought 73 hogsheads of molasses at 29 dollars per 
hogshead, and sold it at 37 dollars per hogshead ; what did he 
gain ? Ans. 584 dollars. 

2. B bought 896 acres of wild land at 15 dollars per acre, 
and sold it at 43 dollars per acre ; what did he gain ? 

Ans. 25088 dollars. 

3. N. Gage sold 47 bushels of com at 57 cents per bushel, 
which cost him only 37 cents per bushel ; how many cents did 
he gain ? Ans. 940 cents. 

4. A butcher bought a lot of beef weighing 765 pounds at 11 
cents per pound, and sold it at 9 cents per pound; how many 
cents did he lose i Ans. 1530 cents. 

5. A tavemer bought 29 loads of hay at 17 dollars per load 
and 76 cords of wood at 5 dollars a cord ; what was the amount 
of the hay and the wood ? Ans. 873 dollars. 

6. Bought 17 yards of cotton at 15 cents per yard, 46 gallons 
of molasses at 28 cents per gallon, 16 pounds of tea at 76 cents a 
pound, and 107 pounds of coffee at 14 cents a pound ; what was 
the amount of my bill ? Ans. 4257 cents. 

7. A man traveled 78 days, and each day he walked 27 miles ; 
what was the length of his journey ? Ans. 2106 miles. 

8. A man sets out from Boston to travel to New York, the 
distance being 223 miles, and walks 27 miles a day for 6 days 
in succession ; what distance remains to be traveled ? 

Ans. 61 miless' 

9. What cost a farm of 365 acres at 97 dollars per acre ? 

Ans. 35405 doUars. 

10. Bought 376 oxen at 36 dollars per ox, 169 cows at 27 
dollars each, 765 sheep at 4 dollars per head, and 79 elegant 
horses at 275 dollars each; what was paid for all? 

Ans. 42884 dollars. 

11. J. Barker has a fine orchard, consisting of 365 trees, and 
each tree produces 7 barrels of apples, and these apples will 
bring him in market 3 dollars per barrel ; what is the income 
of the orchard ? Ans. 7665 dollars. 

12. J. Peabody bought of E. Ames 7 yards of his best broad- 
cloth at 9 dollars per yard, and in payment he gaive Xtcv^'^ ^ vsw^i 

6* 
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hundred-dollar bill ; how many dollars must Ames return to 
Pe^body? Ans. 37 dollars. 

13. Bought of P. Parker a cooking-stove for 31 dollars, 7 
quintals of his best fish at 6. dollars per quintal, 14 bushels of rye 
at 1 dollar per bushel, and 5 mill-saws at 16 dollars each; in part 
payment for the above articles, I sold him eight thousand feet of 
boards at 15 dollars per thousand ; how much must I pay him to 
balance Qke account ? Ans. 47 dollars. 

14. In 1 day there are 24 hours ; how many in 57 days ? 

Ans. 1368 hours. 

15. In one pound avoirdupois weight there are 16 ounces ; how 
many ounces are there in 369 pounds ? Ans. 5904 ounces. 

16. In a square mile there are 640 acres ; how many acres 
are there ijbt i^ town which contains 89 square miles ? 

Ans. 56960 acres. 

17. What ijo^t 78 barrels of apples at 3 dollars per barrel ? 

Ans. 234 dollars. 

18. Bought i^OO barrels of flour at 5 dollars per barrel, 47 hun- 
dred weight of cheese at 9 dollars per hundred weight, and 15 
barrels of salmon at 17 dollars per barrel ; what was the amount 
of my purchase ? Ans. 3178 dollars. 

19. Bought 760 acres of land at 47 dollars per acre, and sold 
J. Emery 171 acres at 56 dollars per acre, J. Smith 275 acres at 
37 dollars per acre, and the remainder I sold to J. Kimball at 75 
dollars per acre ; how much did I gain by my sales ? 

Ans. 7581 dollars. 

20. Bought a hogshead of oil containing 184 gallons, at 75 cent«i 
per gallon ; but 28 gallons having leaked out, I sold the remain- 
der at 98 cents per gallon ; did I gain or lose by my bargain ? 

Ans. 1488 cents, gain. 

21. Bought a quantity of flour, for which I gave 1728 dollars, 
there being 288 barrels ; I sold the same at 8 dollars per barrel ; 
how much did I gain ? Ans. 576 dollars. 

22. Purchased a cargo of molasses for 9212 dollars, there 
being 196 hogsheads ; I sold the same at 67 dollars per hogs- 
head; how much did I gain on each hogshead ? 

Ans. 20 dollars. 

23. A farmer bought 5 yoke of oxen at 87 dollars a yoke ; 37 
cows at 37 dollars each ; 89 sheep at 3 dollars apiece. He sold 
the oxen at 98 dollars a yoke ; for the cows he received 40 dollars 
each ; and for the sheep he had 4 dollars apiece. How much did 
he gain by his trade ? Ans. 255 dollars. 
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24. The sum of two numbers is 5482, and the smaller numbei 
is 1962 ; what is the larger ? Ans. 3520. 

25. The difference between two numbers is 125, and the 
smaller numbeFis 1482 ; what is the greater ? Ans. 1607. 

26. The difference between two numbers is 1282, and the 
greater number is 6958 ; what is the smaller ? Ans. 5676. 

27. If the dividend is 21775, and the divisor 871, what is 
the quotient ? Ans. 25. 

28. If the quotient is 482, and the divisor 281, what is the 
dividend ? Ans. 135442. 

29. If 144 inches make 1 square foot, how many square feet 
in 20736 inches ? Ans. 144 feet. 

30. An acre contains 160 square rods ; how many square rods 
in a farm containing 769 acres ? Ans. 123040 rods. 

31. A gentleman bought a house for three thousand forty- 
seven dollars, and a carriage and span of horses for five hundred 
seven dollars. He paid at one time two thousand seventeen 
dollars, and at another time nine hundred seven dollars. How 
much remains due ? Ans. 630 dollars. 

32. The erection of a factory cost 68,255 dollars ; supposing 
this sum to be divided into 365 shares, what is the value of 
each ? Ans. 187 dollars. 

33. Bought two lots of wild land ; the first contained 144 
acres, for which I paid 12 dollars per acre ; the second contained 
108 acres, which cost 15 dollars per acre. I sold both lots at 
18 dollars per acre ; what was the amount of gain ? 

Ans. 1188 dollars. 

34. Sold 17 cords of oak wood at 6 dollars per cord, 36 cords 
of maple at 3 dollars per cord, and 29 cords of walnut at 7 dol- 
lars per cord. What was the amount received ? 

Ans. 413 dollars. 

35. Daniel Bailey has a fine farm of 300 acres, which cost 
him 73 dollars per acre. He sold 83 acres of this farm to Minot 
Thayer, for 97 dollars per acre ; 42 acres to J. Russel, for 87 
dollars per acre ; 75 acres to J. Dana, at 75 dollars per acre ; 
and the remainder to J. Webster, at 100 dollars per acre. Wliat 
was his net gain ? Ans. 5430 dollars. 

36. J. Gale purchased 17 sheep for 3 dollars each, 19 cows 
at 27 dollars each, and 47 oxen at 57 dollars each. He sold his 
purchase for 3700 dollars. What did he gain ? 

Ans. 457 dollars. 

37. Purchased 17 tons of copperas at 32 dollars per t^iri, "L 
sold 7 tons at 29 dollars per ton, 8 tons at ^^ d^o^x^ ^^x \««s 
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and the remainder at 25 dollars per ton. Did I gain or lose, and 
how much ? Ans. 3 dollars, loss. 

38. John Smith bought 28 yards of broadcloth at 5 dollars 
per yard ; and, having lost 10 yards, he sold the remainder at 9 
dollars per yard. Did he gain or lose, and how much ? 

Ans. 22 dollars, gain. 

39. Which is of the greater value, 386 acres of land at 76 
dollars per acre, or 968 hogsheads of molasses at 25 dollars per 
hogshead ? Ans. The land, by 5136 dollars. 

40. Bought of J. Low 37 tons of hay at 18 dollars per ton. 
I paid him 75 dollars, and 12 yards of broadcloth at 4 dollars 
per yard. How much remains due to Low ? 

Ans. 543 dollars. 

41. A purchased of B 40 cords of wood at 5 dollars per cord, 
9 tons of hay at 17 dollars per ton, 19 grindstones at 2 dollars 
apiece, 37 yards of broadcloth at 4 dollars per yard, and 16 
barrels of flour at 6 dollars per barrel ; what is the amount of 
A's bill ? ^ Ans. 635 dollars. 

42. John Smith, Jr., bought of R. S. Davis 18 dozen of 
National Arithmetics at 6 dollars per dozen, 23 dozen of Mental 
Arithmetics at 1 dollar per dozen, 17 dozen Family Bibles at 3 
dollars per copy; what was the amount of the bill? 

Ans. 743 dollars. 

43. R. Hasseltine sold to John James 169 tons of timber at 
7 dollars per ton, 116 cords of oak wood at 6 dollars per cord, 
and 37 cords of maple wood at 5 dollars per cord ; James has 
paid Hasseltine 144 dollars in cash, and 23 yards of cloth at 4 
dollars per yard ; what remains due to Hasseltine ? 

Ans. 1828 dollars. 

44. J. Frost owes me on account 375 dollars, and he has paid 
me 6 cords of wood at 5 dollars per cord, 15 tons of hay at 12 
dollars per ton, and 32 bushels of rye at 1 dollar per bushel. 
How much remains due to me ? Ans. 133 dollars. 

45. Gave 169 dollars for a chaise, 87 dollars for a harness, 
and 176 dollars for a horse. I sold the chaise for 187 dollars, 
the harness for 107 dollars, and the horse for 165 dollars. 
What sum have I gained ? Ans. 27 dollars. 

46. Bought a farm of J. C. Bradbury for 1728 dollars, for 
which I paid him 75 barrels of flour at 6 dollars per barrel, 9 
cords of wood at 5 dollars a cord, 17 tons of hay at 25 dollars 
a ton, 40 bushels of wheat at 2 dollars a bushel, and 65 bushels 
of beans at 3 dollar? a bushel ; how many dollars remain due to 

Bradbury ? Ans. 533 dollars. 
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UNITED STATES MONEY. 

68. United States Honey, established by Congress in 1796, is the 
legal currency of the United States. 

TABLE. 



10 Millfl 


make 




1 Cent, 


marked 


c. 


10 Cents 


u 




1 Dime, 


■ u 


d. 


10 Dimes 


u 




1 Dollar, 


(( 


s. 


10 Dollars 


u 




1 Eagle, 


Cents. 


E. 

Mills. 








Dimes. 


1 = 


10 




Dollazs. 




1 = 


10 == 


100 


lagla. 


1 


s= 


10 =: 


100 = 


1000 




10 


»= 


100 =: 


1000 = 


10000 



Simple NnmberS) that is, numbers whose units are all of a single 
kind or denomination, have thus far been made use of in ^bis 
work. 

The units or denominations of United States money increase 
from right to left, and decrease from left to right, in the same 
manner as do the units of the several orders in simple num- 
bers ; and may, therefore, be added, subtracted, multiplied, and 
divided in like manner as simple numbers. 

Dollars are separated from cents by a point ( . ) called a separa- 
trix or decimal point ; the first two places at the right of the point 
being cents; and the third place, mills. Thus, $16,253 is read, 
sixteen dollars, twenty-five cents, three mills. 

Since cents occupy two places, the place of dimes and of cents, 
when the number of cents is less than 10, a cipher must be 
written in the place of dimes ; thus, .03, .07, &c. 

The Coins of the United States consist of the double -eagle, 
eagle, half-eagle, quarter-eagle, three dollars, and dollar, made of 
gdd ; the dollar^ half-dollar, quarter-dollar, dime, half-dime, and 
three-cent piece, made of silver; five-cent and three-cent pieces, 
made of nickel; the cent and two cent pieces, made of bronze, 

NoTB 1. — Mill is from the Latin word mille (one thousand) ; Cent, from 
tentum (one hundred) ; Dime, from a French word signifying a tithe or tenth. 

68. What is United States money ? Eepeat the table of United States 
money. What is a simple number ? The denominations of United States 
money? How do they increase from right to left? How are tlicy added, 
subtracted, multiplied, and divided ? How are dollars separated from cents 
and mills ? Whv must a cipher be placed before cents, when the number is 
less than 10? Why are two places allowed for cents, while wiVj ^»i<^ Sa 
illow«d for mills ? Name tlie coins of the United States. 
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The term Dollar is said to be derived from the Danish word DaUr, and 
this from Dale^ the name of a town, where it was first coined. 

The symbol S represents, probably, the letter U written upon an Sj denot- 
ing U. S. (United States.) 

Note 2. — All the gold and silver coins of the United States are now made 
of one purity, nine parts of pure metal, and one part alloy. The alloy for 
the silver is pure copper ; and that for the gold, one part copper and one'part 
silver. The nickel five and three cent, pieces are made 25 parts nickel and 
75 parts copper. The cent and two cent pieces are now made of 95 parts of 
copper and 5 parts tin and zinc. 

The standard weight, as fixed by present laws, of the eagle, is 258 grains, 
Troy; the silver dollar, or new trade dollar, 420 grains ; half-dollar, 192:jJ^ 
grains; quarter-dollar, 96| grains; dime, 38| grains; hatf-dime, 19^^ 
grains ; silver three cent piece, 1 1^^ grains ; the nickel three cent piece, 30 
grains ; and the bronze cent, 48 grains. 

Note 3. — The currency of the Dominion of Canada, like that of the 
United States, has for its unit the dollar, consisting of 100 cents. 

REDUCTION. 

69. Redaction of United States Money is changing the units of 
one of its denominations to units of another, of equal value, 

70. To reduce from a higher to a lower denomination. 

Ex. 1. Reduce 25 dollars to cents and mills. 

Ans. 2500 cents, 25000 mills. 

OPERATION. 

2 5 dollars. 

100 We multiply the 25 by 100, be- 

e) K (\ a 4- cause 100 cents make 1 dollar ; and 

z u u cents. multiply the 2500 by 10, because 10 

A ^ vYtillo mglro 1 r»onf 



mills make 1 cent. 



2 5 mills. 
Or thus, 2 5 mills. 



Rule. — To reduce dollars to cents, annex two ciphers ; to reduce 
dollars to miUs, annex three ciphers; and to reduce cents to mUls, 
annex ONE cipher. 

Note. — Dollars, cents, and mills, expressed by a single number, are ^ 
^educed to mills by merely removing the separating point; and dollars and 
cents, by annexing one cipher and removing the separatrix. 

71 • To reduce from a lower to a higher denomination. 

Ex. 1. Reduce 25000 mills to cents and dollars. 

Ans. 2500 cents, $ 25. 

69. What is reduction of United States Money ? — 70. What is the rule 

for reducing dollars to cents and mills ? The reason for the rule ? How do 

voa reduce dollars and cents to cents, or dollars, cents, and mills, to mills 1 

The reason for this rule ? - ^ ^ 
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OPXBATION. 



1 )25000 mills. 
100)2500 cents. 



We divide the 25000 by 10, because 
10 mills makes 1 cent ; and divide the 
2500 by 100, because 100 cents make 
1 dollar. 



2 5 dollars, 

Orthus,2 5|00|0mills. 

Rule. — To reduce miUs to centSy cut off one figure- on the right, 
to reduce cents to dollars, point off two figures; and to reduce mills to 
dollars, point off three figures* 



Examples foe Pbactice. 



1. Reduce $ 125 to cents. 

2. Reduce $ 345 to mills. 

> 3. Reduce 297 mills to cents. 

4. Reduce 2682 mills to dollars. 

5. Reduce 4123 cents to dollars. 

6. Reduce $156.29 to cents. 

7. Reduce $ 16.428 to mills. 

8. Reduce $ 9.87 to mills. 

ADDITION. 



Ans. 12500 cents. 

Ans. 345000 mills. 

Ans. $0,297. 

Ans. $.2,682. 

Ans. $41.23. 

Ans. 15629 cents. 

Ans. 16428 mills. 

Ans. 9870 mills. 



72» Rule. — Write dollars, cents, and mills, so that units of the 
same denomination shall stand in the same column. 

Add as in addition of simple numbers, and place the separating point 
directly under that above. 

Proof, — The proof is the same as in addition of simple num- 
bers. 

Examples for Practice. 



1. 

S et8. m. 

45.2 43 
1 3.8 9 6 
9 3.5 1 6 
5 2.3 4 3 

Ans. 2 4.9 9^8 



. 2. 

$ cts. m. 

7 5.6 4 3 
1 6.8 9 7 
43.816 
5 8.3 1 3 

1 9 4.6 6 9 



3. 

9 ct8. m. 

1 6.7 5 
1 4.0 3 
1 8.7 1 9 
9 7.0 9 

1 4 6.4 3 6 



4. 

$ cts 

147.8 6 
7 8 9.5 8 
49 6.3 7 
9 11.3 4. 

2 3 4 5.1 5 



71. What is the rule for reducing mills to cents ? For cents to dollars? 
Mills to dollars ? The reason for each ? — 72. How must the numbers be 
written down in addition of United States money? How added? Ho\« 
pointed off? The rule? 
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5. 6. 7. 8. 

6 ct8. m. 9 cts. m. 9 eta. m. 9 cts. m. 

7 8 6.7 1 3 8 7.0 5 9 9 1.7 6 3 7 8 6.7 1 3 

17 6.071 37.810 84.161 345.678 

5 6 7.819 81.475 10.070 907.017 

12 3.456 40.078 53.615 861.090 

7 8 9.012 21.156 81.176 123.476 

3 4 5.6 7 8 8 1.1 7 7 3 2.8 1 7 9 8 7.0 1 6 

9 1.234 33.621 53.196 345.705 

7 18.905 28.093 41.570 357.091 

9. Bought a coat for $17.81, a vest for $3.75, a pair of 
pantaloons for $ 2.87, and a pair of boots for $ 7.18 ; what was 
the amount ? Ans. $ 31.61. 

10. Sold a load of wood for seven dollars six cents, five 
bushels of com for four dollars seventy-five cents, and seven 
bushels of potatoes for two dollars six cents ; what was received 
for the whole ? Ans. $ 13.87. 

11. Bought a barrel of flour for $ 6.50, a box of sugar for 
$ 9.87, a ton of coal for $ 12.77, and a box of raisins for $ 2.50 ; 
what was paid for the various articles? Ans. $31.64. 

12. Paid $ 4.62 for a hat, $ 9.75 for a coat, $ 5.75 for a pair 
of boots, and $ 1.50 for an umbrella ; what was paid for the 
whole? Ans. $21.62. 

13. A grocer sold a pound of tea for $0,625; 4 pounds of 
butter for $ 0.75 ; 4 dozen of lemons for $ 0.875 ; 9 pounds of 
sugar for $ 0.80 ; and 3 pounds of dates for $ 0.375. What was 
the amount of the bill ? Ans. $ 3.425. 

14. A student purchased a Latin grammar for $ 0.75, a Virgil 
for $3.75, a Greek lexicon for $4.75, a Homer for $ 1.25, an 
English dictionary for $ 3.75, and a Greek Testament for $ 0.75 ; 
what was the amount of the bill? Ans. $ 15. 

15. Bought of J. H. Carleton a China tea-set for ten dollars 
eighty-two cents, a dining-set for nine dollars sixty-two cents 
five mills, a solar lamp for ten dollars fifty cents, a pair of vases 
for four dollars sixty-two cents five miUs, and a set of silver 
spoons for twelve dollars seventy-five cents ; what did the whole 
cost ? Ans. $ 48.32. 

16. Bought three hundred, weight of be?f at seven dollars 
seven cents per hundred weight, four cords of wood at six dollars 
four cents per cord, and a cheese for three dollars nine cents ; 
what was the amount of the bill ? Ans. $ 48.46. 
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SUBTRACTION. 

73* Rule. — Write the several denondncuions of the subtrahend 
under the corresponding ones of the minuend. 

Subtract as in subtraction of simple numbers^ and place the separatrix 
directly under that above. 

Proof. — The proof is the same as in subtraction of simple 
numbers. 

Examples for Practice. 

1. 2. 3. 4. 

9 cts. m. • cts. 8 cts. m. 9 eim. 

Min. 61.5 8 5 4 7 1.8 1 15 6.003 141.70 

Sub. 19.1 9 7 1 5 8.1 9 1 9.0 9 9 0.9 1 

Rem. 4 2.3 8 8 313.6 2 13 6.994 50.79 



9 ctB.m. • cts. m. • cts m. • cts.m. 

From 71.8 61 • 91.0 71 815.701 10781.303 
Take 19.19 7 19.0 9 5 9 0.8 3 9 9 9 9.097 

9. From $ 71.07 take $ 5.09. Ans. $ 65.98. 

10. From $ 100 take $ 17.17. Ans. $ 82.83. 

11. From one hundred dollars there were paid to one man 
seventeen dollars nine cents, to another twenty-three dollars 
eight cents, and to another thirtj-three dollars twenty-five cents ; 
how much cash remained ? Ans. $ 26.58. 

12. From ten dollars take nine mills. Ans. $ 9.991. 

13. A lady went " a shopping," her mother having given her 
fifly dollars. She purchased a dress for fifteen dollars seven 
cents ; a shawl for eleven dollars ten cents ; a bonnet for seven 
dollars nine cents ; and a pair of shoes for two dollars. How 
much money had she remaining? Ans. $ 14.74. 

14. From one hundred dollars there were taken at one time 
thirty-one dollars fifteen cents seven mills ; at another time, 
seven dollars nine cents. five mills ; at another time, five dollars 
five cents; and at another time, twenty-two dollars two cents 
seven mills. How much cash remained of the hundred dollars ? 

Ans. $34,671. 

73. How do yon write down the nnmbers in subtraction of United States 
money 1 How subtract 1 How pointed off? The rule 1 

7 
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MULTIPLICATION. 

7I« Rule. ^^ Multiply as in muUiplication of simple nwnbers. 
7%« product wHl be in the lowest denomination in the question^ which 
must he pointed off as in reduction of United States money. (Art 71.) 

Proof, — The proof is the same as in multiplication of simple 
numbers. 

Examples for Practice. 

1. What wiU 143 barrels 2. What will 144 gaUons 

of flour cost at $7.25 per of oil cost at $1,625 a gal- 
barrel ? Ans. $ 1036.75. Ion ? Ans. $ 234. 

OPEBATION. OPERATION. 

Multiplicand ' $7.2 5 Multiplicand $1,6 2 5 

Multiplier .14 3 Multiplier 144 

2175 6500 

2900 6500 

725 1625 



Product $10 3 6.7 5 Product $2 3 4,0 

3. What will 165 gallons of molasses cost at $ 0.27 a gal- 
lon ? Ans. $ 44.55. 

4. Sold 73 tons of timber at $ 5.68 a ton ; what was the 
amount? Ans. $414.64. 

5. What will 43 rakes cost at $ 0.17 apiece ? Ans. $ 7.31. 

6. What will 19 bushels of salt cost at $ 1.625 per bushel ? 

Ans. $30,875. 

7. What will 47 acres of land cost at $37.75 per acre ? 

Ans. $1774.25. 

8. What will 19 dozen penknives cost at $0,375 apiece? 

Ans. $ 85.50. 

9. What is the value of 17 chests of souchong tea, each weigh* 
ing 59 pounds, at $ 0.67 per pound ? Ans. $ 672.01. 

10. When 19 cords of wood are sold at $5.63 per cord, 
what is the amount ? Ans. $ 106.97. 

11. A merchant sold 18 barrels of pork, each weighing 200 
pounds, at 12 cents 5 mills a pound ; what did he receive ? 

Ans: $ 450. 

74. How do you arrange the multiplicand and multiplier in maltiplication 
of United States money ? How multiply ? Of what denomination is the 
jaoAvLct ? How must it be pointed off 1 Repeat the rule. 
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12. What cost 132 tons of haj at $ 12.125 per ton ? 

Ans. $1600.50. 

13. A fanner sold one lot of land, contaming 187 acres, at 
$ 37.50 per acre ; another lot, containing 89 acres, at $ 137.37 
per acre ; and another lot, containing 57 acres, at $ 89.29 per 
acre ; what was the amount received for the whole ? 

Ans. $ 24327.96. 
DIVISION. 

75* EuLE. — Dwide as in division of simple numbers. 
The quotient wHl be in th& hwest denomination of the dividend^ which 
must be pointed off as in reduction of United States money, (Art. 71.) 

NoTB. — When the dividend consists of dollars only, and is either smaller 
than the divisor or cannot be divided by it without a remainder, reduce it to 
a lower denomination by annexing two or Uiree ciphers, as the case may 
require, and the quotient will be cents or mills accordingly. 

Proof. — The proof is the same as in division of simple 
numbers. ^ 

Examples for Practice. 

1. If 59 yards of cloth cost 2. Purchased 68 ounces of 

$ 90.27, what will 1 yard cost ? indigo for $ 17. What did I 
Ans. $ 1.53. give per ounce ? 

Ans. $ 0.25. 

OPERATION. OPERATION. 

Dividend. $. Dividend. S. 

DWBor 5 9 ) 9 0.2 7 ( 1.5 3 Quotient Dlviaor 6 8 ) 1 7.0 ( 0.2 5 Quotienii 

59 136 

312 ' 340 

295 340 

177 
177 

3. If 89 acres of land cost $ 12225.93, what is the value of 
I acre ? Ans. $ 137.37. 

4. When 19 yards of cloth are sold for $ 106.97, what should 
be paid for 1 yard ? Ans. $ 5.63. 

75. How do" you arrange the dividend and divisor in division of United 
States money ? How divide 1 Of what denomination is the quotient ? How 
pointed off? How do you proceed when the dividend is dollars only, and is 
either smaller than the divisor or cannot be divided by it without a remaln^ 
perl The rule » 



I 
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5. Gave $ 22.50 for 18 barrels of apples ; what was paid for 
1 barrel ? For 5 barrels ? For 10 barrels ? 

Ads. $ 20 for alL 

6. Bought 153 pounds of tea for $ 90.27 ; what was it per 
pound? Ans. $0.59. 

7. A merchant purchased a bale of cloth, containing 73 yards, 
for $ 414.64 ; what was the cost of 1 yard ? Ans. $ 5.68. 

8. If 126 pounds of butter cost $16.38, what will 1 pound 
cost? Ans. $0.13. 

9. If 63 pounds of tea cost $ 58.59, what will 1 pound cost ? 

Ans. $0.93. 

10. If 76 cwt of beef cost $249.28, what will 1 cwt. cost? 

Ans. $3.28. 

11. If 96,000 feet of boards cost $ 1120.32, what will a thou- 
(sand feet cost ? • Ans. $11.67. 

12. Sold 169 tons of timber for $ 790.92 ; what was received 
for 1 ton ? ^ Ans. $ 4.68. 

13. When 369 tons of potash are sold for $ 48910.95, what is 
received for 1 ton ? Ans. $ 132.55. 

14. For 19 cords of wood I paid $ 109.25 ; what wa^ paid for 
1 cord ? Ans. $ 5.75. 

^ PRACTICAL QUESTIONS BY ANALYSIS. 

76* Analysis is an examination of a question by resolving 
it into its parts, in order to consider them separately, and thus 
render each step in the solution plain 'and intelligible. 

77. The price of one pound, yard J bushel, &c., being 
given, to find the price of any quantity. 

Rule. — Mvltiply the price hy the quantity. 

Ex. 1. If 1 ton of hay cost $ 12, what will 29 tons cost ? 

Ans. $348. 

Illustration. — Since 1 ton costs $12, 29 tons will cost 29 times 
ds much : $ 12 X 29 = $ 848. 

2. If 1 bushel of salt cost 93 cents, what will 40 bushels cost ? 
What will 97 bushels cost ? Ans. $ 90.21. 

77. The price of 1 pound, &c., being given, how do yon fiud the price oi 
anj quantity ? The reason for this rule ? 



\ 
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3. If 1 bashel of apples cost $ 1.65, what will 5 bushels cost ? 
What will 18 bushels cost ? Ans. $ 29.70. 

4. If 1 ton of clay cost $ 0.67, what will 7 tons cost ? What 
will 63 tons cost? Ans. $42.21. 

5. When $7.83 are paid for 1 cwt. of sugar^ what will 12 cwt. 
cost ? What wiU 93 cwt cost? Ans. $ 728.19. 

6. When $ 0.09 are paid for 1 lb. of beef, what will 12 lb. 
cost ? What will 760 lb. cost ? Ans. $ 68.40. 

7. A gentleman paid $ 38.37 for 1 acre of land ; what was 
the cost of 20 acres ? What would 144 acres cost ? 

Ans. $5525.28. 

8. Paid $ 6.83 for 1 barrel of flour ; what was the value of 
9 barrels ? What must be paid for 108 barrels ? 

Ans. $737.64. 

T8. The price of any quantity being given, to find the 
price of a unit of that quantity. 

Rule. — Divide the price by the quantity, 

9. If 15 bushels of corn cost $ 10.35, what will 1 bushel cost ? 

Ans. $0.69. 

Illustration. — Since 15 bushels cost $ 10.35, 1 bushel will cost 
one fifleenth part of $ 10.85 ; and one fifteenth of $ 10.35 = $ 10.35 
4- 15 = $0.69. 

10. Bought 65 barrels of flour for $ 422.50 ; what cost one 
barrel ? What cost 15 barrels ? Ans. $ 97.50. 

11. For 45 acres of land a farmer ggad $2025 ; what cost 1 
acre ? What 180 acres ? -.^ Ans. $ 8100. 

12. For 5 pairs of gloves a lady paid $ 3.45; what cost 1 
pair? What cost 11 pairs? Ans. $7.59. 

13. If 11 tons of hay cost $214.50, what will I ton cost? 
What will 87 tons cost ? Ans. $ 1696.50. 

14. When $ 60 are paid for 8 dozen of arithmetics, what will 
1 dozen cost ? What will 87 dozen cost ? Ans. $ 652.50. 

15. Gave $ 5.58 for 9 bushels of potatoes ; what will 1 bushel 
cost? What will 43 bushels cost ? Ans. $ 26.66. 

16. Bought 5 tons of hay for $85 ; what would 1 ton cost? 
What would 97 tons cost ? Ans. $ 1649. 

78. How do yoa find the price of 1 pound, &c., the price of any quantity 
being given ? The reason for this rule 1 

7* 
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17. If J. Ladd will sell 20 lb. of butter for $ 3.80, what 
should he charge for 59 lb. ? Ans. $ 11.21. 

18. Sold 27 acres of land for $ 472.50 ; what was the price of 
1 acre ? What should be given for 12 acres ? Ans. $ 210. 

19. Paid $ 39.69 for 7 cords of wood ; what will 1 cord cost? 
What will 57 cords cost? Ans. $ 323.19. 

20. Paid $ 10.08 for 144 lb. of pepper ; what was the price 
of 1 pound ? What cost 359 lb. ? Ans. $ 25.13. 

21. Paid $ 77.13 for 857 lb. of rice ; what cost 1 lb. ? What 
cost 359 lb. ? Ans. $ 32.31. 

22. J. Johnson paid $ 187.53 for 987 gal. of molasses ; what 
cost 1 gal. ? What cost 329 gal. ? Ans. $ 62.51. 

23. For 47 bushels of salt J. IngersoU paid $26.32; what 
cost 1 bushel ? What cost 39 bushels ? Ans. $-21.84. 

79. The price of any quantity and the price of a unit 
of that quantity being given, to find the quantity. 

Rule. — Divide the whole price by the price of a unit of the quantity 
required, 

24. If I expend $ 150 for coal at $ 6 per ton, how many tons 
can I purchase ? Ans. 25 tons. 

Illustration. — Since I pay $ 6 for 1 ton, I can purchase as many 
tons with $ 150 as $ 6 is contamed times in $ 150 : $ 150 -^ $ 6 = 25 ; 
therefore I can purchase 25 Ums* 

25. At $ 5 per ream, how many reams of paper can be bought 
for $ 175 ? Ans. 35 reams. 

26. At $ 7.50 per barrel, how many barrels of flour can be 
obtained for $ 217.50 ? Ans. 29 barrels. 

27. At $ 75 per ton, how many tons of iron can be purchased 
for $ 4875 ? Ans. 65 tons. 

28. At $ 4 per yard, how many yards of cloth can be bought 
for $ 1728 ? Ans. 432 yards. 

29. How many hundred weight of hay can be bought for 
$ 9.66, if $ 0.69 are paid for 1 hundred weight ? 

Ans. 14 hundred weight. 

30. If $ 66.51 are paid for flour at $ 7.39 per barrel, how 
many barrels can be bought ? Ans. 9 barrels. 

31. Paid $ 136.50 for wood, at $ 3.25 per cord ; how many 
cords did I buy ? Ans. 42 cords. 

79. How do you find the quantity, the price of 1 pound, &c., being given ? 
The reason for the rule 1 
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BILLS. 

80t A Bill is a paper, given by merchants, oontainiog a state- 
meht of goods sold, and their prices. 

An Invoice is a bill of merchandise shipped or forwarded to a 
purchaser,* or selling agent. 

The Bate of a biU is the time and place of the transaction. 

The bill is against the party owing, and in favor of the party 
who is to receive the amount due. 

A bill is receipted when the receiving of the amount due is 
acknowledged by the party in whose favor it is. A clerk, or any 
other authorized person, may, in his stead, receipt for him, as in 
bill 2. 

When the bill is in the form of an account^ containing items 
of debt and credit in its settlement, it is required to find the 
difference due, or balance, as in bill 5. 

What is the cost of each article in, and the amount due of, 
each of the following bills ? 

(1.) New York, May 20, 1856. 

Dr, John Smith, 

Bought of Somes & Gbidlet, 
82 gals. Temperance Wine, at $ 0.75 
89 " PoH do. " .92 

24: pairs Silk Gloves, " .50 

$155.38. 

deceived payment, 

Somes & Gridley. 



(2.) Philadelphia, March 7, 1857. 

J£r. Levi Webster, 

Bought q/* James Fbankland, 

6 lbs. Chocolate, at $ 0.18 

12 " Flour, " .20 

Q pairs Shoes, " 1.80 

30 lbs. Candles, " .26 

$22.08. 

Beceived payment, 

James Frankland, 

by Enoch Osgood. 

80. What 19 a bill ? What is an inroice ? When is a bill against, and 
wnen in favor, of a party f How is a bill receipted ? 



I 
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(3.) 
MEr. WiLLLAH Gbbenlbaf, 

86 Shwds, 
90 Spades, 
18 Plows, 
23 Handsaws, 
14 Hammers, 
12 MiU-saws, 
46 cwt. Iron, 



St. Louts, March 19, 1856. 

Bought of lilLo^^^ At WOOD. 
at $0.50 

« .86 

« 11.00 

« 3.50 

« .62 

« 12.12 

« 12.00 

% 1105.02. 



(4) .ftwto/i, •/!«»« 5, 1856. 

Mr. Amos Dow, 

Bought of Lord & Greenleaf, 
37 Chests Green Tea, at $23.75 

42 " . Black do. '' 17.50 

43 Casks Wine, " 99.00 
12 Crates Liverpool Ware, « 175.00 
19 m. Genesee Flour, « 7.00 
23 bu. Rye, « 1 52 

$8138.71 



(5.) 
Mr. John Wade, 

1855. 
Apr. 5. 
Aug. 7. 



Nov. 1. 



&« Francisco, May 13, 1856 
7b Ater, Fitts, & Co., Dr. 



To 80 pairs Hose, 
<* 17 « .Bbote, 
« 19 « Shoes, 
« 23 « G«(wc«, 



o^ 



$1.20 

3.00 

1.08 

.75 



1856. 


Cr. 




Jan. 1. 


27 Young Readers, 
10 Greek Lexicons, 


at $ 0.20 


u u 


« 3.90 


Feb. 10. 


7 Webster's Dictionaries, 


4.75 


Apr. 3. 


19 Folio BiUes, 


« 2.93 


u u 


20 Testaments, 


^ .37 



$ 184.77 



$ 140.72 . 

Balance due A., F., & Co. $ 4405. 

Received payment, 

Ater, Fitts, & Ca 
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LEDGER ACCOUNTS. 

81* A ledger is the principal book of accounts among mer- 
chants. In it are brought together scattered items of account, 
often making long columns. As a rapid way of finding the 
amount of each, accountants generally add more than one column 
at a single operation. (Art. 24.) 

The examples below may be added both by the usual method 
and by that which is more rapid. 



1. 


2. 


3. 


4. 


• Ota. 


• eta. 


S eta. 


C eta. 


6.7 5 


1.0 5 


71.10 


1 0.8 8 


8.15 


7.0 8 


85.60 


8 2 0.1 2 


6.8 7 


6.3 8 


21.4 


280.47 


10.13 


5.5 


1 0.5 


1 5 1.5 3 


5.0 5 


8.2 5 


6 2.7 5 


.9 2 


12.5 


8.19 


13.13 


11.0 8 


8.0 


1.13 


1.3 7 


4913 


.6 3 


10.10 


16.0 2 


4 4.2 2 


1.8 7 


15.2 5 


19.2 8 


6 0.81 


2 2.0 


13.4 5 


1 6 3.3 5 


6 2.7 5 


16.0 5 


6.17 


6 2 0.5 


3 5.15 


1.19 


.0 9 


7 5.0 


7 0.0 6 


.81 


1.13 


2 5.2 


105 0.0 


10.00 


8.0 7 


5 3.81 


3120.12 


11.8 8 


11.0 6 


3 3.19 


2 0.5 


.12 


3 5.15 


1 7.0 


16.0 9 


9.17 


18.91 


10.3 8 


9 0.1 1 


.3 3 


10.0 3 


4 0.12 


1825.50 


6.2 2 


3 0.0 


15.6 8 


10 5.10 


2.31 


1.8 8 


71.12 


3 5.4 6 


7.17 


2.7 5 


13.19 


6 7.6 3 


1 5.5 


1.2 5 


10.0 


81.17 


11.2 5 


5.0 


18.2 


10.14 


.0 9 


2 5.5 


13.16 


7 5.0 


21.17 


12.0 2 


2 5i)0 


12 0.00 


3 2.0 


19.17 


1 2.5 5 


1 1 4.0 9 


14.0 6 


3 2.4 3 


111.10 


2 1 2.6 3 


2 0.5 


4 6.3 7 


2 3 5.8 3 


10300.48 



81 . What is a ledger ? How may ledger columiia \)e «AQl!&^ xo^'^vSN.'^ 'V 
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REDUCTION. 

82. A Simple Nomber is a unit or a collection of units, eithei 
abstract, or concrete of a single denominatiori ; thus, 1 dollar, 
9 apples, 12, are simple numbers. 

A Componnd Number is a collection of concrete units of several 
denominations, taken collectively ; thus, 12£ 18s. 9d. is a com- 
pound number. 

A Denominate Number is any concrete number which may be 
changed to a different denomination. 

Note. — A Scale denotes the relations between the different units of a 
number. Simple numbers have a uniform scale of 10, but compound numbers 
generally have a varying scale, 

83* Reduction is the changing of a number into one of a dif- 
ferent denomination, but of equal value. 

It is of two kinds, Redtidion Descending and Reduction As- 
cending. 

Reduction Sescending is the changing of a number of a higher 
denomination into one of a lower denomination ; as pounds to 
shillings, &c. It is performed by multiplication. 

Reduction Ascending is the changing of a number of a lower 
denomination into one of a higher denomination; as farthings 
to pence, &c. It is the reverse of Reduction Descending, and 
is performed by division. 

ENGLISH MONEY. 
84, English or Sterling Money is the Currency of England. 

TABLE. 



4 Farthings (qr. 


or far.) 


make 


1 Penny, 


d. 


12 Pence 




(( 


1 Shilling, 


8. 


20 Shillings 




(( 


1 Pound, 


£. 


2 Shillings 




(( 


1 Florin, 


fl. 


10 Florins 




(( 


1 Sovereign, 


80V. 
fiiX. 




8. 




1 = 


4 


JE. 


1 


s 


^ = 


48 


1 = 


20 


= 


240 ^ 


960 



82. What is a simple number? A compound number? — 83. What is 
reduction ? How many kinds of reduction ? What are they 1 What is 
reduction descending ? Reduction ascending ? — 84. What is Enf^b 
money? Repeat the table. 
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Note 1. — £ stands for the Latin word librae signifying a pound ; », for 
toUdus, a shilling ; d, for denarius^ a penny ; qr, for quat^tms, a quarter. 

Note 2. — Farthings are sometimes expressed in a fraction of a penny : 
thus, I far. = i d. ; 2 far, = i d. ; 3 far. = | d. 

Note 3. — The usual current value in United States money of the sov- 
ereign, the gold coin representing a pound sterling, is $ 4^4. The guinea, 
or 21 shilling gold piece, is no longer coined. 

Note 4. — The term sterling is probably from EasUrling^ the popular 
name of certain early German traders in England. 

Mental Exercises. 

1. How many farthings in 3 pence i In 9 pence ? 

2. How many pence in 2 shillings ? In 6 shillings ? 

3. How many shillings in 7 pounds ? In 10 pounds ? 

4. How many pence in 8 farthings ? In 24 farthings ? 

5. How many shillings in 24 pence ? In 60 pence ? 

6. How many pounds in 40 shillings ? In 80 shillings ? 

Exercises for the Slate. 
85« To reduce from a higher to a lower denomination. 
Ex. I. How many farthings in 17£ 83. 9d. Sfar. ? 

operation. 

1 7£ 8s. 9d. 3far. We multiply the 17 by 20, becauM 

2 20 shillings make 1 pound, and to this 

product we add the 8 shillings. We 

3 4 8 shillings. then multiply by 12, because 12 pence 

1 2 make 1 shilling, and to the product 

"TTTT we add the 9d. Again, we multiply 

. pence. ^y 4^ because 4 farthings make 1 pen- 

^ 3 ny, and to this product we add the 

Ans. X 6 7 4 3 farthings. ^ ^^'^ ^^ ^^^^^ ^^^^^ farthings. 

Rule. — Multiply ike highest denomination given by the number re- 
quired of the next lower denomination to make one in the denomination 
multiplied. To this product add the corresponding denomination of the 
multiplicand^ if there be any^ Proceed in like manner, tUl the reduction 
is brought to the denomination required. 

85. How do you reduce pounds to shillings ? Why multiply by 20? 
How do you reduce shillings to pence ? Why ? Pence to farthinea > vHx^'X 
Sovereigns to shillings ? The general rule for T«duct\OTv d'&seft\vQM\^\ 
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REDUCTION. 



86« To reduce from a lower to a higher denominalioa 
Ex. 2. How many pounds in 16743 farthings ? * 



We divide hy 4, because 4 farthings 
make 1 penny, and the result is 4185 
pence, and the remainder, 3, is far- 
things. We divide hy 12, because 12 
pence make 1 shilling, and the result is 
848 shillings, and the 9 remaining is 
pence. Lastly, we divide by 20, be- 
cause 20 shillings make 1 pound, and 
the result is 17£ 8s. ; and hy annexing 

all the remainders to the last quotient, we find the answer to be 17£ 

8s. 9d. Sfar. 



OPBRATION. 

4 ) 167 48 far. 
1 2 )4185 d. 3far. 
2 )848 8. 9d. 
1 7 £ 8s. 
Ana 17£ 8s. 9d. 3far. 



Rule. — Divide Oie lowest given denomination hy (he number which U 
lakes of that denomination to make one of the denomination next higher. 
The quotient thus obtained divide in Wee manner, and so proceed untU 
It is brought to the denomination required. The last quotient^ with the 
remainders connected, will he the answer. 

3. In 9£ 18s. 7d. how many pence ? 

4. In 2383d. how many pounds, &c ? 

5. How many farthings in 14£ lis. 5d. 2far. ? 

6. How many pounds in 13990far. ? 



TROY WEIGHT. 

87. Troy Weight is the weight used in weighing gold, silver, and 
jewels. 

TABLE. 



24 Grains (gr.) 
20 Pennyweights 
12 Ounces 



make 



1 Pennyweight, 
1 Ounce, 
1 Pound, 



pwt 

oz. 

lb. 



IK 

1 



1 
12 



pwt. 

1 

20 
240 



24 

480 
5760 



86. How do yon reduce farthings to pence ? Why divide by 4 ? Ho% 
do you reduce pence to shillings ? Why ? Shillings to pounds ? Why 1 
Rhillines to pruineas? What is the general rule for reduction ascending t 
What is Troy Weight used for ? Repeat the tftble. 
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KoTE 1. — The az. stands for onza, the Sppnish for ounce. 

Note 2. — A grain or com of wheat, gathered out of the middle of the 
ear, was the origin of all the weights used in England. Of these grains, 32, 
well dried, were to make one pennyweight But in later times it w&s thought 
sufficient to divide the same pennyweight into 24 equal parts, still called 
grains. 

Note 3. — Diamonds and other precious stones are weighed by what is 
called Diamond Weighty of which 16 parts make 1 grain; 4 grains, 1 carat 
1 grain Diamond Weight is equal to 4 of a grain Troy. 

Note 4. — The Troy pound is the standard unit of weight adopted by the 
United States Mint, and is the same as the Imperial Troy pound of Great 
firitain. 

Mental Exebcises. 

1. How many gf. in 2pwt ? In lOpwt ? 

2. How many pennyweights in 4oz. ? In 20oz. ? 

8. How many ounces in 21b. ? In 51b. ? In 101b. ? 
4* How many pennyweights in 48gr. ? In 96gr. ? 

5. How many ounces in 40pwt ? In 120pwt. ? 

6. How many pounds in 24oz.? In 60oz ? In 120oz. ? 



Exercises fob the Slate. 

I. How many grains in 721b. 2. In 419887 grains, how 

lOoz. 15pwt. 7gr. ? many pounds ? 

OPERATION. OPERATION. 

7 2 lb. lOoz. 15pwt. 7gr. 2 4 ) 4 1 9 8 8 7 gr. 
12 



20)17495 pwt. 7gr. 
8 7 4 ounces. 12)874 oz. 15pwt, 



7 2 lb. lOoz. 



17 4 9 5 pennyweights. 

2 4 Ans. 721b. lOoz. 15pwt 7gr. 

69987 
34990 

Aiis. 419 8 8 7 grains. 

87. What was the original of all weights in England ? How many of these 
grains did it take to make a pennyweight ? How many grains in a penny- 
weight now ? By what weight are diamonds weighed ? What is the stand- 
ard at the mint 1 How do you reduce pounds to grains ? Give the reason 
•f the operation. How do you reduce grains to pounds % 
8 
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8. How manj gndns in 76pwt 12gr. ? 

4. How manj pennyweights in 1836gr. ? 

5. In 761b. 5oz. how many grains? 

6. In 440160 grains how many poands ? 

7. How many pennyweights in 1441b. 9oz. ? 

8. How many pounds in 34740pwt. ? 

9. How many pounds in 17895gr. ? 

10. Li 31b. loz. 5pwt 15gr. how many grains ? 

11. A valuable gem weighing 2oz. 18pwt 12gr. was sold for 
$ 1.37 per grain ; what was the sum paid ? Ans. $ 1923.48. 

APOTHECABIES* WEIGHT. 
A 88. Apothecaries' Weight is used in miiing medicines. 

TABLE. 

20 Grains (gr.) 

8 Scruples 

8 Drams 
12 Ounces 



ke 


1 Scruple, 
1 Dram, 
1 Ounce, 
1 Pound, 


80. or B 
dr. or 5 
oz. or 5 
lb. or lb 


dr. 
1 
8 
96 


BC 

1 

= 8 
s. 24 

» 288 


=- 20 
= 60 
« 480 
= 6760 



lb 1 -= 

1 — 12 == 

Note 1 — In this weight the pound, ounce, and grain are the same as in 
Troy Weight 

NoTB 2. — Medicines are usually bought and sold by Ayoirdapois Weight. 

NoTB 3. — Of fluids, 45 drops, or a common tea-spoonful, make about 1 
fluid dram; 2 common table-spoonfuls, about 1 fluid ounce. 

Mental Exercises. 

1. In 40 grams how many scruples ? In 60gr. ? In 120gr. ? 

2. In 5 scruples how many grains ? In lOsc. ? In 40sc. ? 

3. In 3 drams how many scruples ? In lOdr. ? In 17dr. ? 

4. How many pounds in 48 ounces ? In 96oz. ? In 144oz. ? 

5. How many ounces in 24 drams ? In 64dr. ? In 96dr. ? 

88. For what is Apothecaries' Weight used 1 What denominations of this 
wei^rht ar6 the same as those of Troy Weight ? By what weight ai-e m«U 
uiiictt usually bought and s(»kl ? Repeat the table. 
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Exercises for the Slate. 

1. In 401b. 8oz. 5dr. Isc. 7gr. 2. How many pounds in 

how many grains ? 234567 grains ? 

OPERATION. ' OPERATION. 

4 lb. 8oz. 5dr. l8<s^7gr. 2 ) 234567 gr. 
_il ' 3 )11728 8C. 7gr. 

48 8 ounces. 8) 3909 dr. Isc. 

3T^ drams. 1 2 )_488 oz. 5dr. 

• 3 4 lb. 8oz. 



117 2 8 scruples. 

2 Ans. 401b. 8oz. 5dr. Isc. 7g]p. 

Ans. 2 3 45 6 7 grains. 

3. How many scruples in 761b. ? 

4. How many pounds in 218889 ? 

5. How many grains in 1441b. ? 

6. How many pounds in 829440gr. ? 

7. In 12fc 8S 33 19 18gr. how many grains? 

8. In 73178 grains how many pounds ? 

9. In7S6329of tartar emetic, how many doses of 20gr. 
each ? Ans. 188. 

t AVOIRDUPOIS WEIGHT. 

89« Avoirdopois Weight is used in weighing almost every kind 
of goods, and all metals except gold and silver. 







TABLE. 








16 Drams (dr.) 




make 


1 Ounce, 






OZ. 


16 Ounces 




n 


1 Pound, 






lb. 


25 Pounds 




u 


1 Quarter, 




qr. 


4 Quarters 




u 


1 Hundred Weight, 


cwt. 


20 Hundred Weight 




u 


1 Ton, 


OB. 




T. 

dr. 








lb. 


1 


SB 


16 




V- 




1 «» 


16 


SS 


256 


cwt. 


1 


rs3 


25 = 


400 


= 


6400 


r. 1 = 


4 


ss 


100 = 1600 


s=s 


25600 


1 X- 20 =- 


80 


= 


200.0 = 32000 


*- 


512000 



88 How do you reduce pounds to grains ? The reason for the operation ? 
How do you reduce grains to poun& 1 The reason for the operation 1 — 
89. For what is Avoirdupois Weight used ? Becite the table. 
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88 REDUCTION. 

NOTB 1. — In ewi, the c stands for centum, the I^atin for one hundred, and 
wt. for weight. 

Note 2. — The laws of most of the States, and common practioe at the 
present time, make 25 pounds a quarter. But formerly, 28 pounds were al- 
lowed to make a quarter, 112 pounds a hundred, and 2240 pounds a ton, as 
is still the sta&dard of the United States government at the custom-houses 

Note 3. — Avoirdupois is from the French avoir du poid, to have weight 

Note 4. — 1 pound Avoirdupois = 7000 gr. Troy = lib. 2oz. 11 pwt 16 
gr. Troy; lib. Troy, or Apothecary == 5760gr. Troy = 13oz. 2^ dr. 
Avoirdupois ; .loz. Troy, or Apoth. = 480gr. Troy = loz. 1^^ dr. Av.»* 
loz Av. = 437igr. Troy = 18pwt. f>Jgr. Troy ; Idr. Apoth. = 60gr. Troy = 
2^^r. Av. ; Idr. Av. = 27^^. Troy = Ipwt S^gr. Troy ; Ipwt. Troy » 
24gr. Troy = J^o^ a dr. Av. ; Isc. Apoth. = 20 gr. Troy = |^ of a dr. At. 

Mental Exercises. 

1. How many drams in 3oz. ? In 7oz. ? In lOoz. ? In 12oz.?* 

2. How many ounces in 101b.? In 151b.? In 121b.? In 1001b.? 

3. How many pounds in 2 quarters ? In 3qr. ? In 20qr. ? 

4. How many quarters in lOcwt. ? In 16cwt ? In ITcwt. ? 

5. How many tons in SOcwt ? In lOOcwt ? In GOOcwt. ? 

6. How many hundred weight in 16qr. ? In 48qr. ? In 96qr. ? 

Exercises for the Slate. 

1. How many pounds in 176T. 2. In 3537901b. how 

17cwt. 3qr. 151b. ? many tons? 

OPERATION. OPERATION. 

17 6T. 17cwt. 3qr. 151b. 25)353790 lb. 
2 



4 )1415 1 qr. 151b. 

3 5 3 7 hundred weight. o a \ q k o ^7 . o 

^ * 20)3537 cwt. 3qr. 

1 7 6 T. 17cwt 



14151 quarters. 

25 176T. 17cwt. 3qr. 151b. Ans. 

70770 
28302 



3 5 3 7 9 pounds, Ans. 



89. How many pounds are now allowed for a cwt., and how many for a quar 
ter of a cwt., in most of the United States, in buying and selling articles by 
weight ? How many at the custom-houses ? H!ow do you reduce tons to 
drams 1 The reason for the operation 1 How do you reduce drains to tons? 
The reason for the operation ? " 
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S. In 16T. 19cwt Oqr. 101b. lloz. 5dr. how many drams ? 

4. In 8681141 drams how many tons? 

5. In 679cwt how many pounds ? 

6. In 679001b. how many cwt. ? 

7. What cost 17cwt 3qr. 181b. of beef, at 7 cents per 
pound ? Ans. $ 125.51. 

8. What cost 48T. 17cwt. of lead at 8 cents per pound ? 

Ans. $7816.00. 
CLOTH MEASURE. "^ 

90t Cloth Heasoie is used in measuring cloth, ribbons, lace, and 
other articles sold by the yard or ell. 

TABLE. 



2} Inches (in 


.) 


make 


1 Nail, 




na. 


4 Nails 




(( 


1 Quarter of a Yard, 


qr. 


4 Quarters 




u 


1 Yard, 




E. F. 


3 Quarters 




t( 


1 Ell Flemish, 




5 Quarters 




u 


1 EllEnglidi, 


na. 


E.E. 
« in. 








qr. 


1 


= H 






E. F. 


1 =SB 


4 


= 9 




yd. 


1 


ss 3 S= 


12 


= 27 


E.E. 


1 


= H 


SB 4 S— 


16 


« 86 


1 =- 


H 


= if 


= 5 = 


20 


= 45 



Note. — The Ell French is 6 quarters ; the £11 Scotch, 4qr. l^in. 

Mental Exercises. 

1. In 2 quarters how many nails? In 5qr.? In 8qr.? In 
20qr. ? In 25qr. ? In 30qr. ? In 40qr. ? 

2. In 3 yards how many quarters ? In 7yd. ? In 8yd. ? 
In 14yd.? In 19yd.? In 100yd. ? In 200yd.? 

3. How many quarters in 8 nails ? In 20na. ? In 48na. ? 

4. How many yards in 20 quarters ? In 40qr. ? In lOOqr. ? 

Exercises for the Slate. 

1. How many nails in 47 yd. 2. In 765 nails how many 

8qr. Ina.? yards? 

90. For what is cloth measure used ? Repeat the table. Is the ell Frenck 
longer or shorter than the ell English ? What makes an ell Scotch ? 
8* 
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\ 

aPBBATIOir. OPBRATIOH. 

4 7 y<L 3qr. Ina. 4 ) 765 na. 

t 4)19 1qr. Ina. 

191 quarters. Ans. 4 7 yd. 3qr. Ina. 

Ans. 7 6 5 nails. 

3. In 1447d. 3qr. how many quarters ? 

4. In 579 quarters how many yards ? 

5. In 17£. E. 4qr. 3na. how many nails ? 

6. In 359 nails how many ells English ? 

7. In 126yd. Oqr. 3na. how many nails? 

8. In 2019 nails how many yards ? 

9. What cost 49yd. 3qr. of cloth, at $ 2.17 per quarter ? 

Ans. $431.83. 

10. What cost 144yd. Iqr. 3na. of cloth, at 25 cents per nail? 

Ans. $577.75. 

LONG MEASURE. 

91. Linear or Long Measare is used in measuring distances in 
any direction. 

TABLE. 

12 Inches (in.) make 1 Foot, ft. 

3 Feet. " 1 Yard, yd. 

64 Yards, or 16J Feet « 1 Rod, or Pble, rd. 

40 Rods " 1 Furlong, for. 

8 Furlongs, or 320 Rods, " 1 Mile, m. 

3 Miles " 1 League, lea. 

69^ Miles (nearly) " 1 Degree, deg. or ®. 

860 Degrees " 1 Circle of the Earth. 

ft in. 

yd. 1 = 12 

rd. 1 »= 3 «= 36 

fi»'- 1 « 5J =- 16^= 198 

m. , 1 « 40 = 220 = 660 = 7920 

1 » 8 r» 820 « 1760 »= 5280 » 63360 

90. How do you reduce yards to nails ? How do you reduce nails to yards* 
The reason for the operation ? — 91. How is linear or long measnro used! 
Repeat the table. 
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NoTB 1. — 12 lines make 1 inch ; 4 inches, 1 hand ; 6 feet, 1 fathom ; A 
of a degree of the circumference of the earth, 1 knot, or geographical mile, 
eqoal to 1^ statute miles. 

Note 2. — The yard is the standard unit of linear measnre adopted by the 
United States government, and it is the same as the imperial yard of Great 
Britain. A metre, the unit of linear measure, as established by the French 
government, is equal to about S9^jf English inches. 

Note 3. — The English statute mile is the same as that of the United 
States, but that of other countries differs in value from it ; as the German 
short mile is equal to 6857 yards, or about 3 A English miles ; the German 
long mile, to 10125 yards, or about 5} Englisn miles; the Prussian mile, to 
8237 yards, or about 4^ English miles ; the Spanish common league, to 
7416 yards, or about 4^ English miles; the Spanish judicial league, to 4635 
yards, or about 2f English miles. 

Note 4. — A degree of longitude is -j^ of any circle of latitude. As 
the circles of latitude diminish in length, the degrees of longitude vary in 
length under different parallels of latitude. Thus, under the equator, the 
length of a degree of longitude is about 69^ statute miles ; at 25^ of latitude, 
62^ miles ; at 40^ of latitude, 53 miles ; at 42^ of latitude, 51 ^ miles; at 
49^ of latitude, 45^ miles ; at 60°, 34^ miles. 

Mental Exercises. 

1. How many inches in 4 feet? In 10ft. ? In 12ft.? In 
20ft.? 

2. How many feet in two yards ? In 5yd. ? In 20yd. ? In 
18yd. ? 

3. How many rods in 2 furlongs ? In 8fur. ? In Ifur. ? In 
SOfur.? InlOOfur.? In 200fur. ? In 400fur.? 

4. How many leagues in 9 miles ? In 21m. ? In 81m ? In 
144m.? In 40m.? In 50m.? In 80m.? 

5. How many furlongs in 120 rods ? In 360rd. ? In 1440rd. ? 

6. How many yards in 99 feet? In 66ft. ? In 144ft. ? 

7. How many feet in 108 inches ? In 144in. ? In 1728 in. ? 



Exercises for the Slate. 
1. In 66deg. 56m. 7fur. 37rd. 12ft. 9in. how many inches ? 

91 . How many lines make 1 inch ? How many inches 1 hand ? How many 
feet 1 fathom ? What is the standard unit of linear measure adopted bytho 
United States ? Is the value of the mile the same in all countries ? How 
much is a de^jee of longitude under the' equator ? At 40^ of latitude 1 At 
42° of latitude 1 At 60«> of latitude 1 



92 UEDUCnON. 

OPERATION. 

6 6 deg. 56m. 7ftir. 37rd. 12ft 9in. 
69^ 



2. In 292849479 inches hoiv 



" ^ ^ many degi'ees ? 

1 1 OPERATION. 

TTT^ ., 12)292849479 

4 6 2 1 miles. 

8 16i)24404123ft.8in. 



3 6 9 7 5 fur. 2 

40 



3 3 )48808246 L12fL 6in. 
4 )1479037 rd. 25-^2= 
8874224" ^ )36975 fur. 37rd. 

1479038 69^)4621 miles 7fur. 



1479037 rods. 
16^ 



739518^ 6 6 



24404122^11. 415)27726 
1 2 



6 6 deg. 336 



292849479 in. Ans. [6 = 56m. 

66deg. 56m. 7fur. 37rd. 12^0. 3in. 
J = 6in. 

66 56 7 37 12 9 Ans. 



Note. — To multiply by J, we take \ of the multiplicand. — To divide 
by 16^, we first reduce both the divisor and dividend to halves, and then 
divide ; and the remainder being 25 half-feet, is equal to one half as many 
feet, or 12ft. Sin. We adopt the same principle in dividing by 69^; the 
remainder being 336 sixths of miles, is equal to one six& as many miles, or 
56 miles. As half a foot is equal to 6 inches we add them to the 3 inches 
and have the 9 inches in the answer. 



3. In 47 miles how many feet ? 

4. In 248160 feet how many miles ? 

- 5. In 78deg. 50m. 7fur. 30rd. 5yd. 2fl. lOin. how many 
inches ? 



6. How many degrees in 345056794 inches? 



91 . How do you reduce degrees to inches ? The reason of the operation 1 
How do you reduce inches to degrees ? The reason for the operation ? How 
do you multiply by J ? How do you divide by 16 J and find the true remain- 
der ? How do you obtain the true answer in examples of this kind * 
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SURVEYORS' MEASURE. 

92t Snnreyon' leason is used by surveyors in measuring land, 

roads, &c 

TABLE. 



73.% Inches (in.) 




make 




Link, 




L 


25 Links 




(( 




Pole, 




P- 


100 Links, 4 Poles, or 66 Feet, 




(( 




Chain, 




cha. 


10 Chains 




i( 




Furlong 


» 


fur. 


8 Farlongs, or 80 Chains, 




ii 




Mile, 
u 




m. 

in. 




p. 






1 


E=S 


^m 


cha. 


1 


sm 




25 


= 


198 


far. 1 =« 


4 


SB 




100 


SB 


792 


m. 1 =» 10 = 


40 


ss 




1000 


SSS 


7920 


1 = 8 =- 80 = 


320 


a: 




8000 


sx 


63360 



Note. — Gunter's chain, in length 4 poles, or 66 feet, and divided into 
too links, is that mostly used in ordinary land surveys ; but in locating roads, 
and like public works, an engineer's chain is usaallj 100 feet in len^, con- 
taining 120 links, each 10 inches long. 

Mental Exercises. 

1. In 2 poles how many links ? In 4 poles ? In 7 poles ? 

2. In 5 chains how many links ? In 8cha. ? In lOcha. ? 

3. How many poles in 50 luiks ? In 75L ? In 1251. ? 

Exercises for the Slate. • 

1. How many links in 7m. 2. In 61630 links how man^ 
5fur. 6cha. 301.? miles? 

OPERATION. OPERATION. 

7 m. 5fur. 6cha. 30L 10 0)616301. 



8 



1 ) 6 1 6 cha. 301. 
61 furlongs. 8)71 fur. 6cha. 



10 



7 m. 5fur. 



616 chains. 

10 Ans. 7m. 5fur. 6cha. 301. 



616 3 links, Ans. 

3. How many miles in 4386 chains ? 



92. For what is surveyors' measure used ? Recite the table. How do you 
redn^ miles to links ? The reason for the operation ? How do you reduce 
inches to chains ? To miles 1 The reason of the operation 1 
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4. In 54m. 66cha. how many chains ? 

5. In 75m. 49cha. how many poles ? 

6. How many miles in 24196 poles ? 

7. How many links in 7m. 4fur. 30rd. ? 

8. How many miles in 60750 links ? 



/ SURFACE OR SQUARE MEASURE. 

93t Sqnan HeasniV is used in measuring surfaces of all kind& 

TABLE. 



144 Square inches 


make 


1 Square foot. 


ft. 


9 Square feet 


(i 


1 Square yard, 


- yd 


80J Square yards, or > 
272^ Square feet, ) 


(i 


1 Square rod or pole, 


P- 


40 Square rods or poles 


<( 


1 Bood, 


R 


4 Roods, or 160 poles, 


it 


1 Acre, 


A. 


«40 Acres 


U 


1 Square mile. 


S.M 






ft. 
yd. 1 = 


in. 
144 


' 


P- 


1= 9 = 


129« 


B. 


l3=S 


304.= 272^ = 


39204 


A. 1 = 


40 = 


1210= 10890= ' 


1568160 


8. M. 1 = 4 = 


160 = 


4840 = 43560 = 


6272640 


1 .:= 640 = 2560 = 102400 = 3097600 » 27878400 = 4014489600 



Note. — A square is a figure having four equal sides and four equal angles. 

When the four lines are each 1 foot in length, the space enclosed is 1 sqwxn 
foot • when 1 yard in length, 1 square yard; when 1 rod in length, 1 square 
rod, and so for any other dimension. 

'"^ ^ ' In this diagram the large square represents 

a square yard^ and each of the smaller squares 

^ '""•• within it represents one square foot. Now, 

^ since there are three rows of small squares, 

and three square feet in each row, there will 
be 3 sq. ft. X 3 = 9 sq. ft. in the large 
square. But the large square is 3 ft. m 
length and 3 fb. in breadth ; hence, 

To find the contents of a square, multiply the numbers denoting it^ 
length and breadth together, 







'n' 















93. For what is square measure nsed? Repeat the table. What is a 
square? A square foot? How may the contents of a square be found 1 
S^pJuB by the diagram the reason or the operation. 
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Mental Exercises. 

1. In 2 square feet how many square inches ? 

2. In 3 square yards how many square feet ? In 10 sq. yd. ? 

3. In 5 roods how many poles ? In 20 roods ? In 30 roods ? 

4. In 7 acres how many roods ? In 24 acres ? In 40 acres ? 

Exercises fob the Slate. 
1. How many square inches in 12A. 3R 24p. 144ft. 72in. ? 

OPERATION. 

1 2 A. 3R 24p. 144fl. 72in. 
4 

5 1 roods. 
4 



2 6 4 poles. Note. — To multiply by j, wo 

2 7 2 J. ^^ } o^ ^® multiplicand. 



4132 
14452 
4129 

516 
5 6 2 6 8 feet 

144 



2248274 
2248279 
562068 



Alls. 80937864 inches. 
2. In 80937864 square inches how many acres ? 

OPEBATION. 

14 4 )80937864 inches. 
272^)562068 ft. 72in. 



10 8 9 )2248272 fourths of a foot 

40 )2 64 poles. 576 ^4= 144ft. 

4 )51 R. 24p. 

Ans. 1 2 A. 3R. 24p. 144ft. 72in. 

Note. — To divide by tbe 272^, we first reduce the divisor and dividend 
to fourths, and then divide. The remainder obtained, htingjoui-ths, is reduced 
to whole numbers by dividing by 4. 

93. How do yon reduce acres to square inches ? The reason for the opera- 
tion 1 How do you reduce square inches to acres? The reason for the 
operation 1 How do yon mtilti|>ly by i ? 
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3. In 49 A. SR. 16p. how many square feet ? 

4. In 2171466 square feet how many acres ? 

5. What is the value of 365A. 3B. 17p. at $ 1.75 per squaa 
iiodorpole? Ans. $102,439.75. 

6. Sold a valuable piece of land, containing 3 A. IR. 30p., at 
$ 1.25 per square foot ; what was received for the land ? 

Ans. $187,171,875. 

7. In a tract of land 12 miles square, how many square miles? 
How many acres ? Ans. 92160 acres. 

8. In 18 A. OR. 16p. how many square feet ? 

Ans. 788436 square feet. 

9. Purchased 48 A. 3R. 14p. of land for $2.25 per square 
rod, and sold the same for $ 3.15 per square rod ; what did I 
gain by my bargain ? Ans. $ 7032.60. 

CUBIC*OB SOLID MEASURE. 

94 • Cable or Solid Measure is used in measuring such bodies 
or things as have lengthy breadth, and thickness ; as timber, 
Btone, &c 





; TABLE. 










1728 Cubic inches (cu. in.) 


make 


1 


Cubic foot, 




cu. ft. 


27 " feet 


(t 


1 


*» yard, 




cu. yd. 


40 ** feet 


{( 


1 


Ton, 




T. 


16 ** feet 


(( 


1 


Cord foot, 




eft. 


8 Cord feet, or 
128 Cubic feet, ; 


(( 


1 


Cord of wood. 


C. 


^ 






ft. 




in. 




yd. 




1 


— — 


1728 


T. 


1 = 


= 


27 


= 


46656 


c. 1 = 


18 = 


— 


40 


— 


Ci)l20 


1 = 31 = 


= 


128 


= 


221184 



NoTB I. — A pile of wood 8ft. in length, 4ft. in breadth, and 4ft. in 
height, contains a cord. 

One ton of timber, as usnally survejed, contains 50^^^,^ cubic feet. 

A perch of masonry is IB^^ft. long, 1ft. high, and Ijft. thick, or 24 J 
cubic feet. 



93. How do you divide by 272j ? Of what denomination is the remain- 
der ? How is the true remainder found ? — 94. For what is cubic measure 
used 1 Recite the table. What are the dimensions of a pile of wood con- 
taining 1 cord ? How many solid feet does a ton of timber contain, as 
usually surveyed? 
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Note 2. — A cube is a solid bounded by six square and equal sides. 

If the cube is 1 foot long, I foot wide, and 1 foot high, it is called a cubic 
or solid foot. If the cube is 3 feet long, 3 feet wide, and 3 feet thick, it is 
called a cvAic or solid yard. 

Since each side of a yard, as repre- 
sented in the diagram ^Art. 93), con- 
tains 9 sq. fl. of surface, it is plain, that 
if a block be cut off from one side, one 
foot thick, it can be divided into 9 solid 
blocks, with sides 1 foot in length, 
breadth, and thickness, and thereiore 
will contain 9 solid feet ; and since the 
whole block or cube is three feet thick, 
it must contain 9 solid feet X ^ = 27 
solid feet; or 8 solid feet X 3 X 3 
= 27 solid feet. Hence, 

To find the contents of a cubic body, muUipty together the numbers 
denoting the length, breadth, and thickness. * 

Mental Exercises. 

1. In 2 cubic feet how many cubic inches r In 4 cu. ft.? 

2. In 3 cubic yards how many cubic feet ? In 10 cu. yd. ? 

3. How many cords of wood in 64 cord feet? In 96 c. ft. ? 

4. How many tons in 80 cu. ft- of timber ? In 160 cu. ft;. ? 

Exercises FOR the Si ate. 



8ft.«lyd. 



1. In 48 cu. yd. and 15 cu. 
ft- how many cubic inches ? 

OFERATION. 

4 8 yd. 15ft. 



feet. 




2. In 2265408 cubic inches 
bow many cubic yards ? 

OPERATION. 

17 2 8) 2265408 cu. in. 
27 ) 13 li eu, ft. 
Ans. 4 8 yd. 15ft. 



10488 
2622 
9177 
1 811 

An^. 22 654 8 inches 



:Jw^' 



94. What is a cube ? How do you find the contents of a cube ? The |reason 
for the operation. Describe a cubic foot. How do you reduce a ton to 
cubic inches ? The reason for the operation. How do you reduce cubic 
inches to cubic yards ? The reason for the operation. 
9 



f 
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3. In 45 cords of wood how many cabic inches ? 

4. In 9953280 cubic inches how many cords of wood ? 

5. How many cubic feet in a pile of wood 15ft. long, 4ft. wide, 
and 6^ft. high ? How many cords ? Ans. 3C. 6 cu. ft;. 

6. How many cubic inches in a block of marble 4ft. long 3^ft. 
wide, and 2ft. thick ? Ans. 44928. 

7. In a room 14ft. long, 12ft. wide, and 8ft. high, how many 
cubic fe^t ? Ans. 1344. 

8. What will 9080 cubic feet of ship-timber cost, at $ 11.50 
per ton? Ans. $2610.50. 

WINE OR LIQUID MEASURE. 

95« Wine or Liquid Heasnre is used in measuring all kinds of 
liquids, except, in some places, beer, ale, porter, and milk. 

TABLE. 



4 Gills Cgi.) 


make 


1 Pint, 




pt 


2 Pmte ^ 


i( 


1 Quart, 


qt 


4 Quarts 


u 


1 Gallon, 


gal. 
ihd. 


63 Gallons 


u 


1 Hogshead, 


2 Hogsheads 


u 


1 Pipe, 


or Butt, pi. 


2 Kpes 


u 


1 Tun, 


Pt. 


tun. 
«i. 






qt. 


1 


= 4 




ffH. 


1 = 


2 


= 8 




hhd. 1 = 


4 =- 


8 


-= - 82 


pi. 


1 == 63 « 


252 = 


504 


= 2016 


tan. 1 == 


2 « 126 = 


604 = 


1008 


= 4032 


1 -= 2 = 


4 = 252 = 


1008 = 


2016 


= 8064 



Note 1. — In some States 31^ gallons, and in others from 28 to 32 gaL 
Ions, make 1 barrel. 42 gallons make 1 tiercef and 2 tierces 1 puncheon. 

Note 2. — The term hogshead is often applied to any large cask that may 
contain from 50 to 120 gallons, or more. 

Note 3. — The Standard Unit of Liquid Measure adopted by the gOTem 
ment of the United States is the Winch^ter Wine Gallon, which contains 231 
cubic inches. It has the name Winchester, fh)m its standard having been 
formerly kept at Winchester, England. The Imperial Gallon, now adopted 
in Great Britain, contains ^n^S^ cubic inches; so that 6 Winchester 
gallons make about 5 Imperial gallons. 

95. For what is wine or liquid measure used 1 Repeat the table. How 
many gallons make a barrel ? A tierce ? A puncheon 1 How is the term 
hogsheaidi often applied ? What is the standard unit of liquid measure 1 
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Mektal Exercises. 

1. In 3 pints how many gills ? In 5 pints ? In 9 pints ? 

2. In 4 quarts how many pints ? In 6 quarts ? In 8 quarts ? 

3. In 5 gallons how many quarts ? In 7 gallons ? 

4. How many gallons in 12 quarts ? In 18 quarts ? 



Exercises for the Slate. 

1. In 47 tuns of wine how 
many gills? 

OPBBATION. 

4 7 tuns. 
4 



18 8 hogsheads. 
63 

564 
1128 



2. In 379008 gills how 
many tuns? 

OPERATION. 

4 )379008 gi. 
2)94752 pt 



118 4 4 gallons. 
4 

4 7 3 7 6 quarts. 



4 )47376 qt 
6 3 )11844 gal. 
4 )188 hhd. 
Ans. 4 7 tuns* 



9 4 7 5 2 pints. 
4 



Ans. 3 7 9 8 giUs. 

3. Reduce 197 tuns 3hhd. 60gal. 3qu. Ipt to giUs. 

4. In 1596604 gills how many tuns ? 

5. What will 7 hogsheads of wine cost, at 5 cents a pint ? 

6. What cost 18 tuns Ihhd. 47gal. of oil, at $ 1.25 per gal' 
bn? , Ans. $5807.50. 

BEER MEASURE. 

96« Beer Heasme is used in measuring beer, ale, porter, and 
milk. 

TABLE. 



2 Rnts (pt.) 
4 Quarts 
54 GaUons 


make 




1 Quart, 
1 Gallon, 
1 Hogshead, 


fhd. 


hhd. 


gal. 

1 

54 


= 


qt. 

4 = 
216 = 


pt. 

2 

8 

432 



96. Repeat the table of beer measure. 
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NoTS I. — The gallon of beer measure contains 282 cubic inches; and 
as has been nsnally reckoned, 36 gallons equal 1 barrel; 2 hogsheads, or 
108 gallons, 1 butt ; 2 butts, or 216 gallons, 1 tun. 1 gallon b^r measure 
c= IgaU. Ipt 3-^gi. wine measure. 

NoTB 2. — Beer Measure is becoming obsolete. Milk and malt liquors, at 
the present time, are bought and sold, generally, by wine or liquid measure. 



Exercises for the Slate. 



1. How many quarts in 76 
hogsheads ? 



2. In 164IG quarto how 
many hogsheads ? 



OPERATION. 



OPERATION. 



7 6 hhd. 
54 



304 
380 

410 4 gallons. 
4 



4 )1641 6 qt. 
5 4 )4104 gal. 
Ans. 7 6 hhd. 



Ans. 16 416 quarts. 

3. In 4 tuns Ihhd. 17gal. Ipt how many pints ? 

4. How many tuns in 7481 pints ? 

5. What cost 7hhd. ISgal. of beer at 4 cents a quart? 

_ Ans. $ 63.36. 

6. At 15 cents per gallon, what will 18hhds. of ale cost? 

Ans. $ 145.80. 
S DRY MEASURE. 

97« Dry Measure is used in measuring grain, fruit, salt, coal, <&c. 

TABLE. 



2 Pints (pt) 




make 


1 Quart, 


qt 


8 Quarts 




(( 


1 Peck, 


uk. 

)U. 


4 Pecks 




u 


1 Bushel, 


8 Bushels 




u 


1 Quarter, 


qr. 


36 Bushels 




Ci 


1 Chaldron, 

qt 


cl 
pt 


- 




pk. 


1 = 


2 




bo. 


1 


=a= 8 =ssa 


16 


oh* 


1 


== 4 


= 32 = 


64 


1 == 


36 


==. 144 


= 1152 = 


2304 



96. How many cubic inches does the Leer gallon contain 1 How do yon 
reduce hogsheads to quarts 1 Quarts to hogsheads 1 — 97. For what is dry 
measure used ? Bepeat the table. 
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l^OTB 1. — The Standard Unit of Dry Measure adopted by the United 
States government is the Winchester hnshel, which is in form a cylinder, 18} 
inches in diameter, and 8 inches deep, containing, 2150^^ cnbic inches. 
The Standard Imperial Bushel of Great Britain contains 22 18^^^ cubic 
inches, so that 32 Imperial bushels equal about 33 Winchester bushels. The 
gallon in Dry Measure contains 268^ cubic inches. 

Note. 2. — Igal. Dry Measure = 268|cu. m. = Igal. Ipt. lifgi. Wine 
Measure = 3qt. l^i^pt. Beer Measure ; Igal. W. M. = 231cu. in. = 3qt. 
Jpt. D. M. = 3qt. Ifpt B. M. ; Igal. B. M. = 282cu. in. = IgaL Ipt. 
sAgi. W. M. = Igal. iipt. D. M. ; Iqt. D. M. = ey^cu. in. = Iqt 
lf&- W. M. ; Iqt. W. M. = 57lcu. in. = l^pt. D. M. ; Ipt. D M. 
= 33|cu. in. = Ipt. ifei. W. M. ; Ipt W. M. = 28Jcu. in. = fjpt D. M. 

Mental Exercises. 

1. In 2 quarts how many pints ? In 5 quarts ? In 7 quarts ? 

2. In 3 pecks how many quarts ? In 6 pecks ? In 9 pecks ? 

3. In 5 bushels how many pecks? In* 10 bushels? 

4. How many pecks in 16 quarts ? In 25 quarts ? 

Exercises for the Slate. 

1. How many quarts in 2. In 56731 quarts how 

49ch. 8bu. 3pk. and 3qt. ? many chaldrons ? 

OPERATION. OPERATION. 

4 9 ch. 8bu. 3pk. 3qt 8 )56731 qt 

i5 4 ) 7 9 1 pk. 3qt 

^^2 3'6 )177 2 bu. 3pk. 



^ » ^ r^ ^ ^ ^ 4 9 ch. 8bu. 

17 7 2 bushels. 

f Ans. 49ch. 8bu. 3pk. 3qt. 

7 91 pecks. 
8 



Ans. 5 6 7 31 quarts. 

3. Reduce 97ch. 30bu. 2pk. to quarts. 

4. In 112720 quarts how many chaldrons? 

5. How many pints in 35bu. Ipt. ? 

6. Eeduce 2241 pints to bushels. 

7. Reduce 18qr. 3pk. 5qt to quarts. 

8. How many quarters in 4637 quarts ? 

9. In 19bu. 3pk. 7qU Ipt how many pints? 
10. In 1279 pints how many bushels ? 

97. What is the standard unit of Dry Measure? 
9* 
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BEDUGnOH. 
MEASUBE OF TQfE. 



Wt leannt of Time is applied to the yarious divisions and 
Bab-divisions into which time is divided. 



TABLE. 






60 Seconds (sec) make 


1 Minnte, 


m. 


60 Mnntes « 


1 Hour, 


h. 


24 Houre « 


1 Day, 


da. 


7 Days « 


1 Week, 


w. 


SS5\ Days, or 52 weeks > „ 
4 days, ; 


1 Julian Year, 


y- 


12 Calendar Months (ma) « 


1 Year, 


y- 




m. 


see. 


h. 


1 = 


60 


d. 1 


» 60 r» 


3600 


w. 1—24 


= 1440 = 


86400 


7. 1 =x 7 = 168 


= 10080 = 


604800 


1 « 52^ » 365^ =» 8766 


= 525960 =- 


31557600 



NoTB 1. — The trae Soiar or Drojtical Yeasr is the time measnred from the 
8an*8 leaving either eqninox or solstice to its retum to the same again, and 
is 365cl. 5h. 48m. 49sec. nearly. 

The JviJian Year, so called from the calendar institated by Julius Cssar, 
contains 365^ days, as a medium ; three years in succession containing 365 
days, and the fourth year 366 days ; which, as compared with the true solar 
year, produces a yearly error of 11m. 10^ sec, or of 1 whole day in about 
120 years. 

The Gregorian Yeoar, or that instituted by Pope Gregory XIII., in the year 
1582, and which is now the CivU or Legal Year in use among the different 
nations of the earth, contains 365 days for three years in succession, and 366 
days for the fourth, excepting centennial years whose number cannot be exacthf 
divided by 400. The Gregorian year gives an error of only 1 day in 3866 
years. 

A Common Year is one of 365 days, and a Leap or Bissextile Year is one 
of 366 days. Any year is Leap Year whose number can be divided by 4 
without a remainder, except years whose number can be divided without a 
remainder by 100, but not by 400. 

A Sidereal Year is the time in which the earth revolves round the sun, and 
is 365d. 6h. 9m. 9^ec. 

Note 2. — The 12 calendar months, composing the civil year, are Jan- 
uary, February, March, April, May, June, July, August, September, October, 
November, December, and the number of days in each may be readily re- 
membered by the following lines : — 

98. To what is the measure of time applied ? Repeat the table. How is 
the true solar year measured ? How long is it ? Why is the Julian year so 
called ? Who instituted the Gregorian year? What is a Common year? 
A Sidereal year ? Name the months in meir order. 
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" Thirty days hath September, 
April, June, and November; 
And all the rest have thirty-one, 
Save February, which alone 
Hath twenty-eight; and this, in fine, 
One year in four hath twenty-nine." 

TABLE 

Showing thb Number of Days prom ant Day op one Month to the 
BAME Day of any other Month in the same Year. 







To THB SAMS Day or 






Phomant 
DAT or 


! 






Jan. 


Feb. 


Mar. 


Apr. 


May. 


June. 


July. 


Aug. 


Sept. 


Oct. 


Not. 


Dee. 






January 


365 


31 


59 


90 


120 


151 


181 


212 


243 


273 


304 


334 






February 


334 


365 


28 


59 


89 


120 


150 


181 


212 


242 


273 


303 






March 


306 


337 


365 


31 


61 


92 


122 


153 


184 


214 


245 


275 






April 
Mlay 


275 


306 


334 


365 


30 


61 


91 


122 


153 


183 


214 


244; 




245 


276 


304 


335 


365 


31 


61 


92 


123 


153 


184 


214, 




June ^ 


214 


245 


273 


304 


334 


365 


30 


61 


92 


122 


153 


183 






iTuly 


184 


215 


243 


274 


304 


335 


365 


31 


62 


92 


123 


153 






August 


153 


184 


212 


243 


273 


304 


334 


365 


31 


61 


92 


122 






September 


122 


153 


181 


212 


242 


273 


303 


334 


365 


30 


61 


91 






October 


92 


123 


151 


182 


212 


243 


273 


304 


335 


365 


31 


61 






November 


61 


92 


120 


151 


181 


212 


242 


273 


304 


334 


365 


30 






December 


31 


62 


90 


121 


151 


182 


212 


L243 


274 


304 


335 


365 





For example, to find the number of dajrs from April 4th to November 4th, 
we look for April in the left vertical column, and November at the top, and, 
where the lines intersect, is 214, the number soup:ht. Again, to find the 
number of dajrs from June 10th to September 16th, we find the difference 
between June 10th and September 10th to be 92 days, and add 6 days for the 
excess of the IGth over the 10th of September, so we have 98 days as the 
exact difference. 

If the end of February be included between the points of a time, a day 
must be added in leap year. 

When the time exceeds one year, there must be added 365 days for each 
year. 

Mental Exercises. 

1. In 3 minutes how many seconds ? In 5 minutes ? 

2. In 2 hours how many minutes ? In 4 hours ? . 

3. In 4 weeks how many days ? In 6 weeks ? In 9 weeks ? 

4. In 2 days how many hours ? In 3 days? In 7 days? 

5. How many weeks in 21 days? In 30 days? In 50 days? 

6. How many calendar months in 2 years ? In 8 years ? In 
10 years ? In 12 years ? In 20 years? 



98. How many days has each month ? How do you find by the table the 
number of days from April 4th to November 4th ? When the time sought 
for is more than one year, how many days must be added ? 
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Exercises for the Slatb. 

1. How many seconds in 365da. 2. In 31556929 seconds 
51i. 48m. 49sec., or one solar year ? Iiow many days ? 

OFESATIOir. OPERATION. 

3 6 5 da. 5h. 48m. 498ec. 6 )3155 69 2 9 

^ 6 0)525948 m.49sec 

JJJ^ 24 )87 65 h. 48m. 

8Ty5hours. 365da.5h. 

6 Ans. S65da. 5h. 48m. 49sec 



5 2 5 9 4 8 minutes. 
60 



31556929 seconds, Ans. 

3. Reduce 296da. 18h. 32m. to minutes. 

4. In 427352 minutes how many days ? 

5. How many seconds in 30 solar years 262da. 17h. 28ffl. 
42aec. ? 

6. In 969407592 seconds how many solar years? 

7. How many weeks in 684592 minutes ? 

8. In 67w. 6d. 9h. 52m. how many minutes ? 

« 9. How many days from June 5th to Dec. 11th t 

10. How many days from March 17th, 1856, to May 16th, 
1857? Ans. 425 days. 

11. How many days from December 18th, 1856, to January 
30th, 1857 ? 

12. How many days from August 30th, 1857, to June let, 
1858? 

13. How many days from July 4th, 1859, to July 4th 
1860 ? 

14. How many days from April 25th, 1855, to August 20th, 
1858? Ans. 1213 days. 

Note. — The last six examples are to be performed bj aid of the table on 
page 103. 

98. How do you reduce years to seconds ? The reason for the operation. 
How do you reduce seconds to days ? To years 1 The reason for the 
operation. 
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M. Cirealar Measure is applied to the measurement of circles 
and angles, and is used in reckoning latitude and longitude, and 
the revolutions of the planets round the sun. 



TABLE. 



60 Seconds (") 

60 Minutes 

30 Degrees 

12 Signs, or 360 Degrees, 


make 
(( 

u 

u 


1 Minute, '. 
1 Degree, <>. 
1 Sign, * S. 
The Circle of the Zodiac, C. 


8. 
C. 1 =- 
1 — 12 =- 


o 

1 

30 
360 


1 
» 60 
== 1800 
= 21600 


" 


60 

3600 

108000 

1296000 




•Note 1. — A Cirde 


is a 


plane figure 




bouiAd by a curve line, every part of 
whicli is equally distant from a point 
called its center. 

The Circumference of a circle is the line 
which bounds it, as shown by the diagram. 
An Arc of a circle is any part of its cir- 
cumference ; as AB. 

A Radius of a circle jf a straight lino 
drawn from its center to iw circumference ; 
as CA, CB, or CD. 

Every circumference is supposed to be 
divided into 360 equal parts, called de- 
grees. 
A Quadrant is one fourth of a circumference, or an arc of 90<^ ; as AB. 
An Angle, as ACB, is the inclination or opening of two lines which meet 
at a point, as C The point is the vertex of the angle. If a circumference 
be drawn around the vertex of an angle as a center, the two sides of the 
angle, as radii of the circle, will include an arc, which is the meamre of Ihc 
angle ; as the arc AD = 120° is the measure of ^he angle ACD, and AB 
= 90*^, the measure of the angle ACB ; hence the one is an angle of \2(P, 
and the other, of 90°. 

Note 2. — As tl\e earth turns on its axis from west to east every 24 hours, 
the sun appears to pass from east to west ijx ^^ ^^^ ^^ longitude every hour. 
or over 15° of longitude in 1 hour's time, or 1° in 4 minutes of time, and 1' 
in 4 seconds of time j so th^t when it is noon at any place, it is 1 hour earlier 
for every 15° of longitude westward, and 1 hour later for every 15° of longi- 
tude eastward. Thus, Boston being 71° 4' west of Greenwich, and San 
Frandsco 51° 17' west of Boston, when it is noon at Boston, it is 4h. 44m. 
I68ec. past noon at Greenwich, and wanting 3h. 25m. Ssec. of noon at San 
Francisco. 



99. To what is circular measure applied ? 
drcle ? An angle ? 



Kecite the table. What is a 



r 
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EXEBCISES FOB THE SLitfE. 

If 

' 1. How. many minutes in 2. In 20937 minutes 

lis. 18° 57'? how many signs? 

OPERATION. OPEBATION 

lis. 18° %7' 6 ) 2 9 3 7' 



80 
3 4 8 degr&s- i i S. 1 8' 



Ana. 2 9 3 7 minutes. 



3 ) 3 4 8° 5 7' 
lis. 1 
Ans. lis. 18° 57'. 



3. In 27S. 19° 51' 28" how many seconds? 

4. How many signs in 2987488 seconds ? 

-„ MISCELLAJftoUS TABLE. 

100* This table embraces a variety of denominations fre- 
quently used in business. 

12 units make 1 dozen. 

12 dozen ** 1 gross. 

12 gross • " 1 great gross. 

20 units ". 1 score. 

14 pounds of Iron or Lead " 1 stone. 

60 pounds of Wheat " 1 bushel. 

60 pounds of Clover-seed " 1 bushel. 

60 pounds of Beans *^ 1 bushel. 

60 pounds of Potatoes " 1 bushel. 

52 pounds of Onions " 1 bushel. 

70 pounds of Com on the Cob " 1 bushel. 

56 pounds of Shelled Com " 1 bushel. 

56 pounds of Rye " 1 bushel. 

66 pounds of Flax-seed " 1 bushel. 

45 pounds of Timothy-seed " 1 bushel. 

20 pounds of Bran • "1 bushel. 

48 pounds of Barley " 1 bushel. 

52 pounds of Buckwheat " 1 bushel in ^. 

48 pounds of Buckwheat ^' 1 bushel in Mass. and Pa. 

82 pounds of Oats " 1 bushel in Mass., Bl., C, etc. 

30 pounds of Oats « 1 bushel in Me., N. H., Pa., etc. 



99 How do you reduce signs to seconds ? Give the reiason of the operatioa 
How do you reduce seconds to degrees ? To signs 1 Give the reason for 
the operation. How many degrees m a circle ? — 100. What is embraced in 
the miscellaneous table ? 
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i96 pounds of Flour make 1 barrel. 



200 pounds of Beef or Pork 
100 pounds of Grain 
100 pounds of Fish 
200 pounds of Shad or Salmon 
220 pounds of Fish 
80 gallons of Fish 
5 bushels of Corn 



1 barrel. 

1 cental. 

1 quintal. 

1 barrel in N. Y., Ct. 

1 barrel in Md. 

1 barrel in Mass. 

1 barrel in Md., Tenn., etc. 



24 sheets of Paper make 1 Quire. 

20 quires " 1 Ream. 

2 reams * - " 1 Bundle. 

5 bundles " 1 Bale. 

NoTB. — A sheet folded in 2 leaves forms a folio ; in 4 leaves, a quarto ; 
in 8 leaves, an octavo ; in 12 leaves, a l2mo ; in 18 leaves, an 18mo ; and 
in 24 leaves, a 24mo. 

MISCELLANEOUS EXERCISES. 

1. In $ 345.18 how many mills ? 

2. How many dollars in 345180 mills ? 

3. In 46£ 18s. 5d. how many farthings ? 

4. How many pounds in 45044 farthings ? 

5. Reduce 611b. Ooz. 17pwt. 17gr. troy to grains. 

6. In 351785 grains troy how many pounds? 

7. How many scruples in 27fc 3S 13 19 ? 

8. In 7852 scruples how many pounds ? 

9. In 83T. llcwt 3qr. 181b. how many ounces? 

10. How many tons in 26750^8 ounces ? 

11. How many nails in 97yd. 3qr.^na. ? 

12. In 1567 nails how many yards ? 

13. In 57 ells English how many yards ? 

14. How many ells English in 71yd. Iqr. ? 

15. How many inches in 15m. 7fur. 18rd. 10ft. 6in.? 

16. In 1009530 inches how many miles ? 

17. In 95^600,000 of miles how many inches ? 

18. How many miles in 6,019,200,000,000 inches? 

19. In 48deg. 18m. 7fur. 18rd. how many feet ? 

20. In 17629557 feet how many degrees ? 

21. How many square feet in 7A. 3R. 16p. 218ft. ? 

22. In 342164 square feet how many acres ? 

23. How many square inches in 25 square miles ? 

100. What gives name to the size or form of books ? 



\ 
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24 In 100362240000 square inches how many square miles ? 

25. How many cubic inches in 15 tons of timber ? 

26. In 1036800 cubic inches how many tons ? 

27. How many gills of wine in 5hhd. 17gal. 3qt ? 

28. In 10648 gills how many hogsheads of wine ? 

29. How many quarts of beer in 29hhd. 30gal. 3qt. ? 

30. In 6387 quarts of beer how many hogsheads ? 

31. How many pints in 15ch. 16bu. 3pk. of wheat ? 

32. In 35632 pints of wheat how many chaldrons ? 

33. How many seconds of time in 365 days 6 hours ? 

34. In 31557600 seconds how many days ? 

35. How many hours in 1842 years (of 365da. 6h. each) ? 

36. In 16146972 hours how many years? 

37. How many seconds in 8S. 14° 18' 17" ? 

38. In 915497" how many signs? 

39. What will be the cost of 13 gross of steel pens, at 2 j- cents 
per pen ? ^ Ans. $46.80. 

40. Bought 12 reams of paper at 20 cents per quire ; how 
much did it cost ? -Ans. $ 48. 

41. I wish to put 2 hogsheads of wine into bottles that will 
contain 3 quarts each ; how many bottles are required ? 

Ans. 168 bottles. 

42. When $ 1480 are paid for 25 acres of land, what costs 1 
acre ? What costs 1 rood ? What cost 37A. 2R. 18p. ? 

Ans. $2226.66. 

43. John Webster bought 5cwt. 3qr. 181b. of sugar at 9 cents 
per lb., for which he paid 25 barrels of apples at $ 1.75 per bar- 
rel ; how much remains due ? Ans. $ 9.62. 

44. Bought a silver tankard weighing 21b. 7oz. for $ 46.50 ; 
what did it cost per oz. ? How much per lb. ? Ans. $ 18. 
"45. Bought 3T. Icwt 18lb. of leather at 12 cents per lb., and 
sold it at 9 cents per lb. ; what did I lose ? Ans. $ 183.54. 

46. Phineas Bailey has agreed to grade a certain railroad at 
$ 5.75 per rod ; what will he receive for grading the road, its 
length being 37m. 7fur. 29rd. ? Ans. $ 69856.75. 

47. If it cost $ 17.29 a rod to grade a certain piece of rail- 
road, what will be the expense of grading 15m. 6fur. 37rd. ? 

Ans. $87,781.33. 

48. What is the value of a house-lot, containing 40 square 
rods and 200 square feet, at $ 1.50 per square foot ? 

Ans. $16635. 
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49. How many yards of carpeting, one yard in width, will be 
required to carpet a room 18ft. long and 15ft. wide ? 

Ans. 30 yards. 

50. A certain machine will cut 120 shingle-nails in a minute, 
how many will it cut in 47 days 7 hours, admitting the machine 
to be in operation 10 hours per day ? Ans. 3434400 nails. 

51. In a field 80 rods long and 50 rods wide, how many square 
rods ? How many acres ? Ans. 25 acres. 

52. How long will it take to count 18 millions, counting at the 
rate of 90 a minute? Ans. 138da. 21h. 20m. 

53. A merchant purchased 9 bales of cloth, each containing 15 
pieces, each piece 23 yards, at 8 cents per yard ;j what was the 
amount paid ? Ans. $ 248.40. 

54. Suppose a certain township is 6 miles long and 4}- miles 
wide, how many lots of land of 90 acres each does it contain ? 

Ans. 192 lots. 

55. The pendulum of a certain clock vibrates 47 times in 1 
minute ; how many times will it vibrate in 196 days 49m. ? 

Ans. 13267583 times. 

56. How many shingles will it take to cover a roof, each of 
whose equal sides is 36 feet long, with rafters 16 feet in length, 
supposing 1 shingle to cover 27 square inches ? 

Ans. 6144 shingles. 

57. How many times will the large wheels of an engine turn 
round in going from Boston to Portland, a distance of 110 miled^ 
supposing the wheels to be 12 feet and 6 inches in circumfer- 
ence ? Ans. 46464 times. 

58. In a certain house there are 25 rooms, in each room 7 
bureaus, in each bureau 5 drawers, in each drawer 12 boxes, in 
each box 15 purses, in each purse 178 sovereigns, each sovereign 
valued at $ 4.84 ; what is the amount of the money ? 

Ans. $ 135689400. 

59. In 18rd. 5yd. 2ft. 11 in. how many inches? 

Ans. 3779 inches. 

60. In 3779 inches how many rods ? 

Ans. 18rd. 5yd. 2ft. llih. 

61. Sold 5T. 17cwt. 3qr. 181b. of potash for 3 cents per pound ; 
what was the amount ? Ans. $353.79. 

62. A gentleman purchased a house-lot that was 25 rods long 
and 16 rods wide for $100,000, and sold the same for $1.25 
per square foot ; what did he gain by his purchase ? 

— Ans. $36,125. 

10 
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je 8. d. 


far. 


7 13 6 


2 


2 17 9 


1 


3 8 3 


3 


9 11 8 


3 
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ADDITION. 
101 • Addition of Componnd Namben is the process of finding 

the amount of two or more denominate numbers of the same 
kind, when one or mor^ of them is compound. 



ENGLISH MONEY. 

Ex. 1. Paid a London tailor 7£ 13s. 6d. 2far. for a coat; 
2£ 17s. 9d. Ifar. for a vest ; 3£ 8s. 3d. 3far. for pantaloons ; 
9£ lis. 8d. 3far. for a surtout; what was the amount of the 
bill ? Ans. 23£ lis. 4d. Ifar. 

Having written units of the same de- 

nomination in the same column, we find 

the sum of the farthings to be 9 farthings, 

equal to 2d. and Ifar. We write the 

Ifar. under the column of farthings, and 

carry the 2d. to the column of pence; 

the sum of which is 28d., equal to 2s. 4d. 

Ans. 2 3 114 1 We write the 4d. under the column of 

pence, and carry the 2s. to the column of 

shillings; the sum of which is 51s., equal to 2£ lis. We write the 

lis. under the column of shillings, and carry the 2£ to the column of 

pounds ; and have for the whole amount, 23£ lis. 4d. Ifar. 

The same result can be arrived at hyreducing the numbers as they 
are added in their respective columns. Thus, we can, beginning with 
farthings, add in this way : 3far. and 8far. are 6far., equal to id. 2far., 
and Ifar. are id. 3far., and 2far. are Id. 6far., equal 2d. Ifar. Writ- 
ing the Ifar. under the colunm of farthings, carry the 2d. to the column 
of pence; add 2d. (carried) and 8d. are lOd., and 3d. are 13d., equal 
to Is. Id., and 9d. are Is. lOd., and 6d. are Is. 16d., equal to 2s. 4(1. 
Writing the 4d. under the column of pence, carry the 2s. to the col- 
umn of shillings; add 2s. (carried) and lis. are ISs., and 8s. are 21s., 
equal to l£ Is., and 17s. are l£ 18s., and 13s. are l£ 81s., equal 
to 2£ lis. Writing lis. under the column of shillings, carry the 
2£ to the column of pounds, and so find the whole amount to be as 
before. 

Thus the adding of compound numbers is like that of simple num- 
bers, except in carrying according to a varying scale (Art 82, Note ) 
A like difference holds in subtracting, multiplying, and dividing of 
compound numbers. 

101 . What 18 addition of compound numbers 1 How do you arrange 
compound numbers for addition ? Why ? What is the difference between 
Eddition of compound and addition of simple numbers ? 
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RxTLE. — Write all the given numbers so ihcU units of the same denond- 
nation may stand in the same column. 

Add as in addition of simple numbers ; and carry, from column to 
column, one for as many units as it takes of the denomination added to 
make a unit of the denomination next higher 4 

Proof. — The proof is the same as in addition of simple 
numbers. 

Examples fob Practice, 







T] 


iOT WEIGHT. 








2. 






8. 




lb. 


01. pwt. 


gr- 


lb. 


OB. pwt. 


gr. 


15 


1119 


22 


10 


10 10 


10 


71 


10 13 


17 


81 


11 19 


23 


65 


9 17 


14 


47 


7 8 


19 


73 


11 13 


13 


16 


9 10 


14 


14 


8 9 


9 


33 


10 9 


21 



242 4 14 



APOTHECARIES' WEIGHT. 



lb 


S 


3 


9 


gt- 


81 


11 


6 


1 


19 


75 


10 


7 


2 


13 


14 


9 


7 


1 


12 


87 


8 


1 


1 


11 


61 


11 


3 


2 


3 







5. 






lb 


S 


3 


9 


gf- 


35 


9 


6 


2 


19 


71 


1 


1 


1 


1 1 


87 


3 


3 


2 


12 


14 


4 


7 


1 


13 


75 


5 


6 


1 


17 



272 4 3 18 

AVOIRDUPOIS WEIGHT. 
6. 7. 

T. cwt. qr. lb. oz. dr. T. ewt. qr. lb. 01. dr. 



71 


19 


3 


17 


14 


1? 


14 


13 


2 


15 


15 


15 


14 


13 


1 


11 


13 


12 


13 


17 


3 


13 


11 


13 


39 


. 9 


3 


13 


9 


9 


46 


16 


3 


11 


13 


10 


15 


17 


3 


16 


10 


14 


14 


15 


2 


7 


6 


9 


61 


16 


3 


13 


7 


8 


11 


17 


8 


10 


15 


11 


?03 


17 


3 


23 


8 


8 















101 . What is the rule ? The proof? 
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CLOTH MEASURE. 

8. 9. 

yd. qr. na. in. E.E. qr. na. In. 

5 3 3 2 16 3 2 1 

7112 71 112 

8 8 3 1 13 3 2 1 

9122 47 322 

4332 39 232 



36 


3 

























LONG MEASUBE. 
















10. 








11, 








<i««. 


m. 


ftur. rd. 


ft. in. 


m. 


Ito. 


td. 


yd. 


ft. 


in. 


18 


19 


7 15 


11 1 


12 


7 


35 


5 


2 


11 


61 


47 


6 39 


10 11 


13 


6 


15 


3 


1 


10 


78 


32 


5 14 


9 9 


16 


1 


17 


1 


2 


5 


17 


69 


7 36 


16 10 


13 


4 


IS 


2 


1 


9 


28 


56 


1 30 


16 1 


17 


7 


36 


5 


2 


7 



205 8J51714J8 
i=4 ^=6 

205 9 1 17 15 2 

SURVEYORS' MEASURE. 
12. 13. 

m. for. ch. p. L m. ftur. ch. p. 1. 

1758324 1479321 

16 3 7 1 21 37 1 3 16 

47 7 9 3 19 17 7 8 3 17 

19 6 6 1 16 61 6 5 3 16 

31 7 1 20 47 1 1 23 

133 7 4 

SQUARE MEASURE. 
14. 15. 

A. R. p. ft in. A. B. p. yd. ft. in. 

67 3 39 2 72 143 43 1 15 30 8 17 

78 3 14 260 116 16 3 39 19 7 141 

14 2 31 167 135 47 1 16 27 5 79 

67 1 17 176 131 38 3 17 18 8 17 

49 3 31 69 117 15 1 32 11 1 117 



278 3 15 13 IJ 66 
^ i=36 

278 3 15 131 102 
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16. 



SOLID UEASUBE. 



Ton- 

17 
61 
47 
71 
47 



ft. 

39 

17 

16 

38 

17 



in. 

1371 
1711 
1666 
1711 
1617 



CSrad. 

14 

67 

96 

19' 

14 



17. 

ft 
116 
113 
127 

98 

37 



in 

1169 
1711 
969 
137 6 
1414 



246 


11 1164 






















WINE 


MEASURE. 












18. 






' 








19. 




Ton. 


hhd. gaL 


qt. 


pt. 






Ton. 


bhd. 


gal. 


qt pt 


61 


1 62 


3 


1 






14 


3 


18 


3 


71 


3 14 


1 


1 






81 


1 


6 


3 1 


60 


17 


3 









17 


3 


61 


3 


14 


1 51 


1 


1 






61 


3 


57 


3 1 


67 


3 14 


3 


1 






17 


1 


17 


1 


265 


2 35 


1 





















BEER MEASURE 












20. 














21, 




Ton. 


hhd. gaL 


qt 


pt. 






Tun. 


UmL 


gid. 


qt pt 


15 


3 50 


3 


1 






67 


1 


51 


1 


67 


3 17 


3 


1 






15 


8 


16 


3 1 


17 


1 44 


1 









44 


1 


45 


1 1 


71 


3 12 


3 


1 






15 


2 


12 


2 1 


81 


I 18 


1 









67 


3 


35 


1 


254 


1 36 





1 


















DRY MEASURE. 












22. 














23. 




eh. 


bo. pk. 


qt. 


pt. 






oh. 


bn. 


pk. 


qt pt 


15 


35 3 


7 


1 






71 


17 


1 


1 1 


61 


16 3 


6 


1 






16 


31 


3 


3 


51 


30 1 


5 









41 


14 


3 


1 1 


42 


17 2 


2 


1 






71 


17 


1 


1 


14 


14 1 


4 


1 






10 


10 


2 


3 



186 



7 12 
10* 
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COMPOUND 


MUMBEBS. 
















TIME. 














24. 












25. 






y- 


da. b. 


m. ■. 






w. 


di. 


h. 


OU 


■• 


57 


300 23 


59 17 






15 


6 


23 


15 


17 


47 


169 15 


17 38 






61 


5 


15 


27 


18 


29 


364 23 


42 17 






71 


6 


21 


57 


58 


18 


178 16 


38 47 






18 


5 


19 


39 


49 


49 


817 20 


52 57 






87 


6 


19 


18 


57 



203 236 10 30 56 



CmCULAB MEASURE. 
26. 27. 



11 


28 


56 


58 


10 


21 


51 


37 


8 


13 


39 


57 


8 


19 


38 


49 


7 


17 


47 


48 



6 


17 


17 


18 


7 


09 


19 


51 


8 


18 


57 


45 


4 


17 


16 


39 


7 


27 


38 


48 



11 11 55 09 

Note. — The sam of the signs, when not less than 12, most be divided by 
12, and only the remainder be written down, as in Ex. 26. 



SUBTRACTION. 
102a Snbtraetion of Componnd Nombers is the process of finding 

the difference between two denominate numbers of the same 
kind, when one or both of them are compomid. 

ENGLISH MONEY. 

Ex. 1. From 87£ 9s. 6d. 3far. take 52£ lis. 7d. Ifar. 

Having placedthe less number under 
the greater, farthings under farthing, 
pence under pence, etc., we begin with 
the farthings, thus : 1 far. from 3 far. 
leaves 2 far., which we set under the 
column of farthings. As we cannot 

102. What is subtraction of compound numbers? How do you arrange 
the numbers for subtraction ? 



Min. 
Sub. 


OPERATION. 

£ B. d. 

87 9 6 
52 11 7 


3 

1 


Kem. 


34 17 11 


2 
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take 7d. from 6d., we add 12d. «= Is. to the 6d., making 18d., and 
then subtract the 7d. from it, and set the remainder, lid., under the 
column of pence. We then add Is. = 12d. to the lis. in the subtra- 
hend, making 12s., to compensate for the 12d. we added to the 6d. in 
the minuend. (Art. 30.^ Again, since we cannot take 12s. from 9s., 
we add 20s. = l£'to the 9s., making 29s., from which we take the 
12s., and set the remainder, 17s., under the column of shillings. Hav- 
ing added l£ = 20s. to the 52£, to compensate for the 20s. added to 
the 9s. in the minuend, we subtract the pounds, and obtain 34£ for 
the remainder ; and as the result complete, 84£ 17s. lid. 2far. 

Rule. — Write the less compound number under the greater^ so that 
units of the same denomination sJiaU stand in the same column. 

Subtract as in subtraction of simple numbers. 

If any number in the subtrahend is larger than that above it, add to the 
upper number as many units as make one of the next higher denomination 
before subtracting, and carry one to the next lower number before subtract- 
ing it. 

Proof. — The proof is the same as in subtraction of simple 
nmnbers. 

Examples for Practice. 



£ 

78 
41 


11 5 2 
13 3 3 




£ 

765 
713 


a. d. Ac 

16 10 1 

17 118 


86 


18 1 3 










4. 




TBOY WEIGHT. 


5. 


lb. 

16 
9 


oz. pwt. 

3 12 
11 17 


14 
21 


lb. 

711 

19 


01. pwt. gr. 

1 3 17 
3 18 19 


6 


3 14 


17 








6. 


APOTHECARIES' WEIGHT. 


7. 


15 
11 


S 5 9 

7 1 2 
9 7 1 


ex- 

15 
19 


lb 
161 

97 


5 3 9 gr. 

6 3 1 17 

7 1 2 18 


3 


9 2 


16 







102. What do you do when the upper number is smaller than the lower ? 
How many do yon carry to the next denomination ? What is the rule * 
The proof? 



1 
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AVOIRDUPOIS WEIGHT. 

8. 9. 

T. owt. qr. lb. u. dr. T. ewt. qr. lb. u. 4r- 

117 161 5 14 11 101 113 
19 17 8 17 1 15 9 18 3 1 18 1 5 

97181121415 



CLOTH MEASURE. 

10. 11. 

yd. qr. n*. in. B. B. qr. na. in. 

15112 171221 

9 8 3 1 19 3 2 
5 12 1 



LONG MEASURE. 

12. 13. 

dflg. m. ftar. rd. yd. ft. In. deg. m. for. rd. ft. Ibp 

97 3 7 31 1 1 3 18 19 1 1 3 7 

19 17 1 39 1 2 7 9 28 7 1 16 9 



775 5^5314^18 
^=1 18 1 2 6 

77 55 7 5"!^ i~2 



SURVEYORS' MEASURE. 
14. 15. 

m. for. cha. p. 1. m. ftar. cba. p. L 

21 3 5 2 17 31 7 1 1 19 

9 5 8 1 20 18 1 7 3 23 

11 5 7 22 



4g SQUARE MEASURE. 
16. 17. 

A. B. p. ft. in. A. B. p. yd. ft la 

116 1 13 100 113 139 117 18 1 30 

97 3 18 30 1 31 



87 


3 


17 


200 


117 


28 


1 


85 


171i 


140 
= 86 



28 1 35 172 32 
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SOLID MEASURE. 
18. 19. 

T. ft in. Cords. ft in. 

171 30 l600 571 18 1234 

98 37 1234 199 19 1279 



7 2 


32 1494 






• 




20. 


WINE MEASURE. 




21. 


T. 

171 
99 


hhd. gU. qt. 
3 8 1 
1 19 3 


pt. gi. 
1 -1 
1 3 




T. hhd. gal. qt pt gt 

7111111 
9 3 3 3 13 


72 


1 51 1 


1 2 










22. 


BEEB MEASURE. 




23. 


T. 

15 
9 


hlid. gal. qb 
1 17 1 

3 19 3 


pt. 

1 




T. 1 

79 
19 


tihd. gal. qt pt 

2 2 2 

3 13 3 1 


5 


1511 


1 










24. 


DRY MEASURE. 




25. 


16 
19 


bn. pk. qt. 

12 1 
9 8 1 


pt. 

1 




oh. 
73 
19 


bu. pk^ qt pt 

13 3 1 
18 1 3 1 


v<J6 


27 2 7 


1 






r 




* 26. 




TIME. 




27. 


87 5 
199 


da. h. 
15 13 

137 16 


17 

1 


me. w. da. 

5 14 1 

39 9 6 


h. m. 800. 

3 4 15 
17 37 48 



175 248 4 15 26 

CIRCULAR MEASURE. 
28. 29. 

8. o I ji . 8. o I « 

11 7 13 15 1 23 37 39 

_9^ 2 9 17 3 6 9 15 38 47 

l' 7 55 39 * 4 7 58 5 2 

NoTH. — In Circular Measare, the minnend is sometimes less than the 
subtrahend, as in Ex." 29, in which case it must be increased by 12 signs. 
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103. To find the difference of dates. 

Ex. 1. What is the difference of time between October 16th, 
1852, and August 9th, 1854 ? Ans. I7. 9mo. 23da. 

FiBST OPEBATION. Commencuig with January, the first 

y. mo. da. month in the year, and counting the 

Min. 18 5 4 7 9 months and days in the later date up 

Sub. 1852 9 16 ^ August 9th, we find that 7mo. and 9 

— . da. have elapsed; and counting the 

Rem. 1 9 2 3 months and days in the earlier date, up 

to October 16 th, we find that 9mo. and 

SECOND OPERATION. i6da. havc elapsed. We, therefore, 

Min. 18 5 4 8 -9 write the numbers for subtraction as in 

Sub. 1852 10 16 t^® fi^ operation. The same result 

. can be obtsuned by reckoning the num- 

Bem. 1 9 2 3 6er of the given months instead of the 

number of months that have elapsed 
since the beginning of the year, and writing the numbers as in the 
second operation ; — written either way, 

The earlier date being placed under the later ^ is subtracted, as by the 
preceding rule. 

Note. — In finding the difference between two dates, and in computiDg 
interest for less than a month, 30 days are considered a month. In Z^m trans- 
actions, a month is reckoned from anv day in one month to the corresponding 
day of the following month, if it has a corresponding day, otherwise to 
its end. 

^ Examples for Practicb. 

2. What is the time from March 21st, 1853, to Jan. 6th, 
1857 ? Ans. 3y. 9m. 15da. 

3. A note was given Nov. 15th, 1852, and paid April 25th, 
1857 ; how long was it on interest ? Ans. 4y. 5mo. lOda. 

4. John Quincy Adams was bom at Braintree, Mass., July 
11th, 1767, and died at Washington, D. C, Feb. 23, 1848 ; to 
what age did he live? Ans. 80y. 7mo. 12da. 

5. Andrew Jackson was bom at Waxaw, S. C, March 15th, 
1767, and died at Nashville, Tenn., June 8th, 1845 ; at what 
age did he die ? ~ Ans. 78y. 2mo. 23da. 

103. From what period do you count the months and days in preparing 
dates for subtraction ? How do you arrange the dates for subtraction ? How 
subtract ? How many days are considered a month in business transactions? 
What is the second method of preparing dates for subtraction ? 
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MISCELLANEOUS EXERCISES. 

1. What is the amount of the following quantities of gold: 
41b. 8oz. 13pwt, 8gr., 51b. lloz. 19pwt. 23gr., 81b. Ooz. 17pwt. 
15gr., and 181b. 9oz. 14pwt. lOgr.? 

Ans. 371b. 7oz. 5pwt 8gr. 

2. An apothecary would mix 7ib 35 23 29 Igr. of rhubarb, 
2fc lOS 03 19 13gr. of cantharides, and 2tb 3g 73 29 17gr. 
of opium ; what is the weight of the compound ? 

Ans. 121b 5S 33 09 llgr. 

3. Add together 17T. llcwt 3qr. 111b. 12oz., IIT. 17cwt Iqr. 
191b. lloz., 53T. 19cwt. Iqr. 171b. 8oz., 27T. 19cwt 3qr. 181b. 
9pz., and 16T. 3cwt 3qr. 01b. 13oz. 

Ans. 127T. 12cwt Iqr. 181b. 5oz. 

4. A merchant owes a debt in London amounting to 767 1£ ; 
what remains due after he has paid 1728£ 17s. 9d.? 

Ans. 5942£ 2s. 3d. 

5. From 731b. of silver there were made 261b. lloz. 13pwt. 
14gr. of plate ; what quantity remained ? 

Ans. 461b. Ooz. 6pwt. lOgr. 

6. From 71fc 8g 13 19 14gr. take 7ft 95 13 19 17gr. 

Ans. 63ft 105 73 29 17gr. 

7. From 28T. 13cwt. take lOT. 17cwt. 191b. 14oz. 

Ans. 17T. 15cwt. 3qr. 51b. 2oz. 

8. A merchant has 3 pieces of doth; the first contains 37yd. 
3qr. 3na., the second 18yd. Iqr. 3na., and the third 31yd. Iqr. 
2na. ; what is the whole quantity ? Ans. 87yd. 3qr. Ona. 

9. Sold 3 loads of hay ; the first weighed 2T. 13cwt. Iqr. 
171b., the second 3T. 171b., and the third IT. 3qr. 111b. ; what 
did they all weigh ? Ans. 6T. 14cwt Iqr. 201b. 

10. What is the sum of the following distances: 16m. 7fur. 
18rd. 14ft. llin., 19m. Ifur. 13rd. 16ft. 9in., 97m. 3fur. 27rd. 
13ft; 3in., and 47m. 5fur. 37rd. 13ft lOin. ? 

Ans. 181m. 2ftir. 18rd. 9ft. 3in. 

11. From 76yd. take 18yd. 3qr. 2na. Ans. 57yd. Oqr. 2na. 

12. From 20m. take 3m. 4fur. 18rd. 13ft. 8in. 

Ans. 16m. 3fur. 21rd. 2ft. lOin. 

13. From 144A. 3R. take 18A. IR. 17p. 200ft. lOOin. 

Ans. 126A. IR. 22p. 71ft. 80in. 



i 
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14. From 18 cords take 3 cords 100ft. lOOOin. 

Ans. 14 cords 27ft. 728in. 

15. A gentleman has three farms; the first contains 169 A. 
3R. 15p. 227ft., the second 187A. IR. lop. 165ft., and the third 
217A. 2R. 28p. 165ft.; what is the whole quantity? 

Ans. 574A. 3R. 20p. 12Jft. 

16. There are 3 piles of wood; the first contains 18 cords 
116ft. lOOOin., the second 17 cords 111ft. 1600hi., and the third 
21 cords 109ft. 1716in. ; how much in all ? 

Ans. 58 cords 82ft. 860m. 

17. From 17T. take 5T. 18ft, 765in. Ans. IIT. 21ft. 963in. 

18. From 169gal. take 76gal. 3qt Ipt. 

Ans. 92gal. Oqt Ipt 

19. From 17ch. 18bu. take 5ch. 20bu. Ipk. 7qt. 

Ans. llch. 33bu. 2pk. Iqt 

20. From 83y. take 47y. lOmo. 27d. 18h. 50m. 148. 

Ans. 35y. Imo. 2d. 5h. 9m. 46s. 

21. From llS. 15^ 36' 15" take 5S. 18° 50' 18". 

Ans. 5S. 26° 45' 57". 

22. John Thomson has 4 casks of molasses ; the first con- 
stains 167gal. 3qt. Ipt., the second 186gal. Iqt. Ipt, the third 

108gal. 2qt Ipt, and the fourth 123gal. 3qt Opt; how much is 
the whole quantity ? Aiis. 586gal. 2qt Ipt 

23. Add. together 17bu. Ipk. 7qt Ipt, 18bu. 3pk. 2qt, 19bu. 
Ipk. 3qt Ipt, and 5lbu. 3pk. Oqt Ipt 

Ans. 107bu. Ipk. 5qt Ipt 

24. James is 13y. 4mo. 13d. old, Samuel is 12y. llmo. 23d., 
and Daniel is 18y. 9mo. 29d. ; what is the sum of their united 
ages ? Ans. 45y. 2mo. 5d. 

25. Add together 18y. 345d. 13h. 37m. 15s., 87y. 169d. 12h. 
16m. 28s., 316y. 144d. 20h. 53m.-18s., and 13y. 360d. 21h. 57m. 
103. Ans. 436y. 290d. 20h. 44m. 16s. 

26. A carpenter sent two of his apprentices to ascertain the 
length of a certain fence. The first stated that it was 17rd. 16ft. 
llin., the second said it was 18rd. 5in. The carpenter finding a 
discrepancy in their statements, and fearing they might both be 
wrong, ascertained the true length himself, which was 17rd. 5yd. 
1ft. llin. ; how much did each differ from the other? 

27. From a mass of silver weighing 1061b., a goldsmith made 
36 spoons, weighing 51b. lloz. 12pwt 15gr. ; a tankard, 31b. Ooz, 
13pwt 14gr. ; a vase, 71b. lloz. 14pwt 23gr. ; how much un- 
wrought silver remains? Ans. 881b. lloz. 18pwt 20gr. 
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28. From a piece of cloth, containing 17yd. 3qr., there were 
taken two garments, the first measuring 3yd. 3qr. 2na., the 
second 4yd. Iqr. 3na. ; how much remained ? 

Ans. 9yd. Iqr. 3na. 

29. Venus is 3S. 18° 45' 15" east of the Sun, Mars is 7S. 15^ 
36' 18" east of Venus, and Jupiter is 5S. 21° 38' 27" east of 
Mars ; how far is Jupiter east of the Sun ? Ans. 4S. 26°. 

30. The longitude of a certain star is 3S. 18° 14' 35", and 
the longitude of Jupiter is US. 25° 30' 50"; how far will Ju- 
piter have to move in his orbit to be in the same longitude with 
the star ? Ans. 3S. 22° 43' 45". 



MULTIPLICATION. 

104. Hnltiplicalion of Compound Nnmben is the process of taking 
a compound number any proposed number of times. 

105. When the multiplier is 12 or less. 

Ex. 1. If an acre of land cost 14£ 5s. 8d. 2far., what will 
9 acres cost ? Ans. 128£ lis. 4d. 2far. 

We write the multiplier under 
the lowest denomination of the 
multiplicand, and then say 9 times 
2far. are ISfar., equal to 4d. and 
2far. We write the 2far. under 
the number multiplied, reserving 
the 4d. to be added to the next 
product. We then say 9 times 8d. are 72d., and the 4d. make 7ed., 
equal to 6s. and 4d., and write the 4d. under the column of pence, 
reserving the 6s. to be added to the next product. Then, 9 times 
58. are 45s., and 6s. make 61s., equal to 2£ and lis., and write the 
lis. under the column of shillings, reserving the 2£ to be added to 
the next product. Again, 9 times 14£ are 126£, and 2£ make 
]28£. which we write under the column of pounds; and have 128£ 
lis. 4d. 2far. for the answer. . * 



104. What is multiplication of compound numbers ? -^ 105. Explain the 
operation. By what do you divide the product of each denomination 1 What 
do you do with the quotient and remainders thus obtaine&l 



OPERATION. 

£ 8. 

Multiplicand 14 5 
Multiplier 


d. flff. 

8 2 

9 


Product 128 11 


4 2 
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Rule. — MuU^if each daumunalkm of ike conqwund number as m 
wniiiq)Ueaiion of siwqtle numbers^ and carry as tn addition of compound 



Note. — Going a second time carefolly otct the work is a good waj of 
testing its accnncj. On learning Dirision (^ Compound Numbers, the pupil 
will find bj that rnto a better method of proTing moltipUcation of compound 
nomben. 
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14 13 
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8 12 
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23 
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9 
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tax. 
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rd. ft. in 

81 16 11 

10 



213 2 9 98 4 2 

Note. — The answers to the following questions are fonnd in the cor- 
responding questions in Division of Compound Numbers, p. 126. 

14. What cost 7 yards of cloth at ISs. 9d. per yard ? 

15. If a man travel 12m. 3fiir. 29rd. in one day, how far will 
he travel in 9 days ? 

16. If 1 acre produce 2 tons 13cwt 191b. of hay, what will 
8 acres produce ? 

104. What is the rule ? How may the work be tested % 
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17. K a family consume 49gal. 3qt Ipt of molasses in one 
month, what quantity will be sufficient for one year ? 

18. John Smith has 12 silver spoons, each weighing 3oz. 
ITpwt. 14gr. ; what is the weight of all ? 

19. Samuel Johnson bought 7 loads of tinjber, each measur- 
ing 7 tons 37ft. ; what was the whole quantity ? 

20. If the moon move in her orbit 13° 11' 35" in 1 day, how 
far will she move in 10 days ? 

21. If 1 dollar will purchase 21b 8 S 73 19 lOgr. of ipecacu- 
anha, what quantity would 9 dollars buy ? 

22. If 1 dollar wiU buy 2A. 3R. 15p. 30yd. 8ft. lOOin. of 
wild land, what quantity may be purchased for 12 dollars? 

^ 23. Joseph Doe will cut 2 cords 97ft;. of wood in 1 day ; how 
much will he cut in 9 days ? 

24. If 1 acre of land broduce 3ch. 6bu. 2pk. 7qt Ipt, of com, 
what will 8 acres product ? 

106. When the miiltiplier is a composite number, and 
none of its factors exceed 12. 

Ex. 1. What cost 24 yards of broadcloth at 2£ 7s. lid. per 
yard ? ^ Ans. 57£ 10s. Od. 

OPERATION. 

£ «. d. 24 is equal to 4 X 6 ; we 

2 7 11 = price of 1 yard. therefore multiply the price 

4 of 1 yard by 4, and obtain 



the price of 4 yards, which 
9 11 8 = price of 4 yards. we multiply by 6, and obtain 
6 the price of 24* yards. 



5 7 10 =« price of 24 yards. 

Ex. 2. What cost 360 tons of iron at 17£ 16s. Id. per ton ? 

Ans. 6409£ 10s. Od. 

OPERATION. 

£ 8. 'd. 

17 16 1 =a price of 1 ton. 860 is equal to 6 X 6 X 

6 10. We therefore multiply 

7~ZZ T"! 7 . ^ ^ the price of 1 ton by 6, and 

1 U b 16 6 =: pnce of 6 tons, obtain the price of 6 tons; 

6 which multiplied by 6 gives 

R A f\ t (\ A • r oe* J. the price of 36 tons* and 

6 40 1 .9 = pnce of 36 tons, ^hat ly 10 gives th^ price 



640 9 10 « price of 360 tons. 



of 360 tons. 



1 
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RuLS. — ^uldply by the factors of the composite numi)er in succe^- 
fum. 

Examples for Practice. 

3. If a man travel 3m. 7fur. 18rd. in one day, how far would 
he travel in 30 days ? 

4. K a load of hay weigh 2 tons 7ewt. 3qr. 181b., what would 
be the weight of 84 similar loads ? 

5. When it requires 7yd. 3qr. 2na. of silk to make a lady's 
dress, what quantity would be sufficient to make 72 similar 



6. A tailor has an order from the navy agent to make 132 
garments for seamen ; how much cloth will it take, supposing 
each garment to require 3yd. 2qr. Ina. ? 

107. When the multiplier is not a composite number, 
and exceeds 12, or, if a composite number, and any of its 
factors exceed 12. 

Ex. 1. What cost 379cwt. of iron at 3£ 16s. 8d. per. cwi ? 

Ans. 1452£ 16s. 8d. 

OPERATION. . Since 379 is not a com* 

£ B. d. posite number, we cannot 

3 16 8 = cost of Icwt. resolve it into factors ; but 

1 Q we may separate it into 

parts ; thus, 379 = 300 + 



3 8 6 8 = cost of lOcwt 70 + 9. In the operation 

10 we first multiply by 10, and , 

^ ^ ^ " ~ /» , /xrt then by 10, to get the cost 

3 8 3 6 8 = cost of lOOcwt. ^f loocwt. To find the cost 
3 of 300cwt., we multiply the 

rTsO =. cost of SOOcwt %';^l°il'^,Z\p7aLT^^. 

rt/»rt /» rt M I* rrn ^ "^^ the COSt Ot 70cwtM WB 

2 6 8 6 8 =^ cost of 70cwt ^^^^^.^^ ^^^ ^^^ ^^ ^^^^ 
34 10 = cost of 9cwt by 7 ; and then, to find the 

14 5 2 16 8 =- cost of 379cwt. ^^^ ^i ^cwt., we multiply the 

cost of Icwt. by 9. Adding 
the several products, we obtain 1452£ 16s. 8d. for the answer. 

Rule. — Having resolved the multiplier into any convenient parts, as 
of units, tens, etc.^ multiply by these several parts, adding together the 
products thus obtained for the required result, 

106. What is the rule for multiplying by a composite number? Reason 
for the rule? — 107. How do you find the cost of 300cwt. in the example? 
Of 70cwt. ? Of 9cwt. ? What is the rule when the maltiplier is lai^, and 
h Dot a composite number ? 
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Examples fob Practice. 

2. If 1 dollar will buy 171b. lOoz. 13dr. of T)eef, how much 
may be bought for 62 dollars ? 

3. What cost 97 tons of lead at 2£ 17s. 9^ per ton ? 

4. If a man travel 17m. 3fur. 19rd. 3yd. 2ft. 7in. in one day, 
how far would he travel in 38 days ? 

5. If 1 acre will produce 27bu. 3pk. 6qt. Ipt of com, what 
will 98 acres produce ? 

6. K it require 7yd. 3qr. 2na. to make 1 cloak, what quantity 
would it require to make 347 cloaks ? 

7. One ton of iron will buy 13A. 3R. 14p. 18yd. 7ft. 76in. o! 
land ; how many acres will 19 tons buy ? 

8. If 1 ton of copper ore will purchase 17T. 14cwt 8qr. 181b. 
14oz. of iron ore, how much can be purchased for 451 tons ? 

Ans. 8003T. 17cwt. Iqr. I21b. lOoz. 



DIVISION, 



106» Biyiiion of Componnd Nnmben is the process of dividing a 

compound number into any proposed number of equal parts. 

1C9. To divide when the divisor does not exceed 12. 

Ex. 1. If 9 acres of land cofi(t 128£ lis. 4d. 2far., what is the 
value of 1 acre? Ans. 14£ 5s. 8d. 2far. 

OPERATION. Having divided the 128£ by 9, we find 

£ 8. d. &r. the quotient to be 14£ and 2£ remaining. 

9) 128 11 4 2 We place the 14£ under the 128£, and 

reduce 2£ to shillings, making 40s., and 



14 5 8 2 



adding the lis. in the dividend, we have 



61s. We next divide the 61s. by 9, and 
write the quotient 5s. under the lis., and to the remainder 6s., equal 
to 72d., add the 4d., making 76d. The 76d. we divide by 9, and write 
the quotient 8d. under the 4d., and to the remainder 4d., equal to 

108. What is division of compound numbers ? — 109. Where do you begin 
to divide ? Why ? When there is a remainder after dividing any one ae- 
nonunation, what must be done with it ? 
11* 



« 
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16far., we add the 2far., making 18far. The 18far. we divide by 9, 
and obtain 2far. for a quotient, which we place under the 2far. in the 
dividend ; and thus find the answer to be 14£ 5s. 8d. 2far. 

Rule. — Divide as in division of simple numbers, each denomination 
in its order, beginning with the highest. 

If there be a remainder, reduce it to the next lower denomination, add- 
ing in the number already of this denomination, if any, and divide at 
before. 

Proof. — The same as in simple numbers. 

NoTB. — When the divisor and dividend are denominate nmnbers, and 
one or both are componnd, redace them to the same denomination, and then 
proceed as with simple numbers. 

2. 3. 4. 

jE 8. d. jE 8. d. jE 8. d. 

2) 10 13 4 3 )58 14 9 5 )129 9 7 

^ 6~8 19 11 7 ' 25 17 11 

5. 6. 7. 

£ 8. d. fiur. ewt qr. lb. oi. ton. cwt. qr. lb* 

6)1 12 14 4 2 6 )113 2 5 12 7 )103110 9 

18 15 8 3 18 3 17 10 14 15 3 12 

8. 9. 10. 

cwt. qr. lb. os. lb. os. dr. m. fior. rd. ft. 

8)154 2 21 8 9)143 5 5 6 )587 4 8 12 

19 1 8 15 15 14 13 

11. 12. 13. 

deis. m. for. rd. id. yd. ft. in. for. id. ft. in* 

8) 145 33 2 10§ 9 )213 2 9 10 )98 4 2 

Note. — The answers to the following questions are found in the corre- 
sponding numbers in Multiplication of Compound Numbers. 

14. What costs 1 yard of cloth, when 7yd. can be bought for 
6£ lis. 3d. ? 

15. If a man, in 9 days, travel 112m. ifiir. 21rd., how far will 
he travel in 1 day ? 

16. If 8 acres produce 21T. 5cwt. 2qr. 21b. of hay, what will 
1 acre produce ? 

109. YHiat is the rule for division of compound numbers 1 
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17. If a family consame in 1 year 598gaL 2qt. of molasses^ 
how much will be necessary for 1 month ? 

18. John Smith has 12 silver spoons, weighing dlb. lOoi. 
llpwt ; what is the weight of each spoon ? 

19. Samuel Johnson bought 7 loads of timber, measuring 55T. 
1 9ft. ; what was the quantity in each load ? 

20. If the moon, in 10 days, move in her orbit 4S. 11° 55' 50", 
how far does she move in 1 day ? 

21. If $9 will buy 24tb 8S 35 19 lOgr. of ipecacuanha, 
how large a quantity will $ 1 purchase ? 

22. When $ 12 will buy 34A. OR. 32p. 8yd. 5ft. 48m. of wild 
land, how much will $ 1 buy ? 

23. Joseph Doe will cut 24 cords 105 feet of wood in 9 days ; 
bow much will he cut in 1 day ? 

24. When 8 acres of land produce 25ch. 17bu. 3pk. 4qt of 
grain, what will 1 acre produce ? 

110. When the divisor is a composite number, and 
none of its factors exceed 12. 

Ex. 1. When 24 yards of broadcloth are sold for 57£ 10s. 
Od., what is the price of 1 yard? Ans. 2£ 7s. lid. 

£ ^ ^ 24 18 equal to 6 X 4. 

6)57 10 == price of 24 yards. ^.^ therefore divide the 

^ '' pnce by one of these fac- 

4)9 11 8 s=K price of 4 yards. tors, and the quotient aris- 

o r7~T"i . i* 1 «j ing by the other. 

2 7 11=-= price of 1 yard. *^ "^ 

Rule. — Divide by the factors of the composite number in succession. 
Examples for Practice. 

2. If 360 tons of iron cost 6409£ 10s. Od., what is the cost of 
Iton? 

3. If a man travel 117m. 7ftir. 20rd. in 30 days, how far will 
he travel in 1 day ? 

4. If 84 loads of hay weigh 201 tons 6cwt. Oqr. 121b., what 
will 1 load weigh ? 

5. When 72 ladies require 567yd. Oqr. Ona. for their dresses, 
bow many yards will be necessary for one lady ? 

110. How does it appear that dividing by 6 in Ex. I givea the price of 4 
yurds 1 How do you divide by a composite number ? 
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6. When 132 sailors require 470yd. Iqr. of cloth to make their 
garments, how many yards will be necessary for 1 sailor ? 

111. When the divisor is not a composite number, and 
exceeds 12, or, if a composite number, and any of its 
factors exceed 12. 

Ex. 1. If 23cwt. of iron cost 171£ Is. 3d., what cost Icwt ? 

Ans. 7£ 8s: 9d. 

OPEBATION. 

23) 171 1 3 (7£ 

161 We divide the pounds by 23, and obtain 

r~7 7£ for the quotient, and 10£ remaining, 

^ which we reduce to shillings, and add the 

^Q Is., and again divide by 23, and obtain 8s. 

2 3 ^ 2 1 f 8s. ^^^ ^^® quotient. The remainder, 1 7s., we 

IQA reduce to pence, and add the 8d., and again 

divide by 23, and obtain 9d. for the quo- 

1 7 tient ; and, by uniting the several quotients, 

12 "^® obtain 7£ 8s. 9d. for the answer, llhere- 

fore, 

23)207(9d. 

, 207 

The method of operation is like that by the general rule (Art. 109), 
excepting that more of the work is w Alien dovm, 

2. If $ 62 will buy 10951b. 14oz. 6dr. of beef, how much may 
be obtained for $ 1 ? 

3. Paid 280£ 5s. Q^d. for 97' tons of lead ; what did it cost 
per toij ? 

4. If a man travel 662m. 4fur. 28rd. 3yd. 2ft. 2m. in 38 days, 
how far will he travel in 1 day ? 

5. When 98 acres produce 2739bu. Ipk. 5qt. of grain, what 
will 1 acre produce? 

6. A tailor made 347 garments from 2732yd. _2qr. 2na. of 
cloth ; what quantity did it take to make 1 garment ? 

7. When 19 tons of iron will purchase 262A. 8R. 37p. 25yd. 
1ft. 40in. of land, how much may be obtained for 1 ton ? 

8. 451 tons of copper ore will purchase 8003T. 17cwt. Iqr. 
121b. lOoz. of iron ore, how much will 1 ton purchase? 

111. When the divisor is large, and not a composite number, how is thf 
division performed 1 
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1. Bought 30 boxes of sugar, each containing 8cwt. 3qr. 201b., 
but having lost 68cwt. 2qr. 01b., I sold the remainder for 1£ 178. 
6d. per cwt. ; what sum did I receive ? Ans. 375£. 

2. A company of 144 persons purchased a tract of land con- 
taining 11067 A. IR. 8p. John Smith, who was one of the com^ 
pany, and owned an equal share with the others, sold his part 
of the land for Is. 9^ per square rod ; what sum did he re- 
ceive ? Ans. 1101£ 12s. l^d. 

3. The exact distance from Boston to the mouth of the Colum- 
bia River is 2644m. 3fur. 12rd. A man, starting from Boston, 
traveled 100 days, going 18m. 7fur. 32rd. each day ; required 
his distance from the mouth of the Columbia at the end of that 
time. Ans. 746m. 7fur. 12rd. 

4. James Bent was bom July 4, 1798, at 3h. 17m. A. M. ; 
how long had he lived Sept. 9, 1807, at llh. 19m. P.M., 
reckoning 365 days for each year, excepting the leap year 1804, 
which has 366 days ? Ans. 3353da. 20h. 2m. 

5. The distance from Vera Cruz, in a straight line, to the city 
of Mexico, is 121m. 5fur. If a man set out from Vera Cruz to 
travel this distance, on the first day of January, 1848, which was 
Saturday, and traveled 3124rd. per day until the eleventh day of 
January, omitting, however, as in duty bound, to travel on the 
Lord's day, how Sir would he be from the city of Mexico on the 
morning of that day ? Ans. 43m. 4fur. 8rd. 

6. Bought 16 casks of potash, each containing 7cwt 3qr. 
181b., at 5 cents per pound. I disposed of 9 casks at 6 cents 
per pound, and sold the remainder at 7 cents per pound ; what 
did I gain? Ans. $182.39. 

7. A merchant purchased in London 17 bales of cloth for 
17£ 188. lOd. per bale. He disposed of the cloth at Havana for 
sugar at 1£ 17s. 6d. per cwt Now, if he purchased 144cwt. of 
sugar, what balance did he receive ? Ans. 35£ Os. 2d. 

8. A and B commenced traveling, the same way, round an 
island 50 miles in circumference. A travels 17m. 4fur. 30rd, 
a day, and B travels 12m. 3fur. 20rd. a day ; required how 
&r tiiey are apart at the end of 10 days. 

Ans. Im. 4&u:« 20td» 
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9. Bought 760 barrels of flour at $ 5.75 per barrel, which 1 
paid for in iron at 2 cents per pound. The purchaser ailerwards 
sold one half of the iron to an ax manufacturer ; what quantity 
did he sell ? Ans. 54T. 12cwt. 2qr. 

10. Bought 17 house-lots, each containing 44 perches, ^00 
square feet From this purchase I sold 2 A. 2R. 240fl., and the 
remaining quaiktity I disposed of at Is. 2^. per square foot; 
what amount did I receive for the last sale? 

Ans. 5914£ 19s. 5jd. 

11. J. Spofford's farm is 100 rods square. From this he sold 
H. Spaulding a fine house-lot and garden, containing 5 A. SR. 
17p., and to D. Fitts a farm 50rd. square, and to R. Thornton a 
hrm containing 3000 square rods ; what is the value of the re- 
mainder, at $ 1.75 per square rod ? Ans. $ 6235.25. 

12. Bought 78A. 3R. 30p. of land for $ 7000, and, having sold 
10 house-lots, each 30rd. square, for $ 8.50 per square Irod, I dis- 
pose of the remainder for 2 cents per square foot How much 
do I gain bj my bargain ? Ans. $89265.35. 



PROPERTIES OF NUMBERS. 

112* An Integer is a whole number ; as 1, 6, 13. 
All numbers are either odd or even. 

An Odd Number is a number that cannot be divided by 2 with- 
out a remainder ; thus, 3, 7, 11. 

An Even Number is a number that c^m be divided by 2 without 
a remainder ; thus, 4 8, 12. 

Integers are also either prime or composite numbers. 

A Prime Number is a number which can be exactly divided by 
no integer except itself or 1 ; as, 1, 3, 5, 7. 

A Composite Number is a number which can be exactly divided 
by an integer other than itself or 1 ; as, 6, 9, 14. 

Numbers are prime to each other when they have no factor 
(Art 41) in common; thus, 7 and 11 are prime to each other, as 
are also 4, 15, and 19. 

112. What is an integer ? What are all integera ? What is an odd num- 
ber ? An even number ? What other distinctions of numbers are men- 
tioned? What is a prime number? When are numbers prime to each 
other ? What ia a composite number ? 
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All the prime numbers not larger than 1109 are mcluded in 
the following 

TABLE OF PRIME NUMBERS. 



1 


59 


139 


233 


337 


439 


557 


653 


769 


883 


1013 


2 


61 


149 


239 


347 


443 


563 


659 


773 


887 


1019 


3 


67 


151 


241 


349 


449 


569 


661 


787 


907 


1021 


5 


71 


157 


251 


353 


457 


571 


673 


797 


911 


1031 


7 


73 


163 


257 


359 


461 


577 


677 


809 


919 


1033 


11 


79 


167 


263 


367 


463 


587 


683 


811 


929 


103» 


13 


83 


173 


269 


373 


467 


593 


691 


821 


937 


1049 


17 


89 


179 


271 


379 


479 


599 


701 


823 


941 


1051 


19 


97 


181 


277 


383 


487 


601 


709 


827 


947 


1061 


23 


101 


191 


281 


389 


491 


607 


719 


829 


953 


1063 


29 


103 


193 


283 


397 


499 


613 


727 


839 


967 


1069 


31 


107 


197 


293 


401 


503 


617 


733 


853 


971 


1087 


37 


109 


199 


307 


409 


509 


619 


739 


857 


977 


1091 


41 


113 


211 


311 


419 


521 


631 


743 


859 


983 


1093 


43 


127 


223 


313 


421 


5&3 


641 


751 


863 


991 


1097 


47 


131 


227 


317 


431 


541 


643 


757 


877 


997 


1103 


53 


137 


229 


331 


433 


547 


647 


761 


881 


1009 


1109 



113. A Prime Factor of a number is a prime number that will 
exactly divide it ; thus, the prime factors of 21 are the prime 
numbers 1, 3, and 7. 

A Composite Faetor of a number is a composite number (Art 
41) that will exactly divide it ; thus, the composite factors of 24 
are the composite numbers 4 and 6. 

Note 1. — Unity or 1 is not commonly regarded as a prime factor, Kinoe 
multiplying or dividing any number by 1 does not alter its value ; it will be 
omitted when speaking of the prime factors of numbers. 

Note 2. — No direct process of finding prime numbers has been discovered. 
The following facts, however, will aid in ascertaining whether a number is 
prime or not ; and, if not prime, will indicate one or more of its factors : 

1. 2 is the only even prime number. 

2. 2 is a factor of every even number. • 

3. 3 is a factor of every number the sum of whose digits 3 will exactly 
divide ; thus, 15, 81, and 546 have each 3 as a factor. 

4. 4 is a factor of every number whose two right-hand figures 4 will exactly 
divide ; thus, 316, 532, and 1724, have each 4 as a factor. 

5. 5 is the only prime number having 5 for a unit or right-hand figure. 

U3. What is a prime factor? What is a composite factor ? How is unity 
or 1 regwded? Is there any direct process for determining prime numbers? 
Which is the only even prime number? Of what numbers is 2 a factor 1 
Of what numbers is 3 a factor ? Of what numbers is 4 a fiictqr } 
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6. 5 is a factor of cyery naraber whose right-hand figni* is either 5 or , 
as, 15,20, &c. 

7. 6 is a fuctor of every even number that 3 will exactly divide ; thus, 24, 
108, and 360 have each 6 as a factor. 

8. 7 is a factor of every number occupying four places whose two right- 
hand figures are contained in the left-hand figure or figures exactly 3 times ; 
thus, 2107 and 3913 have each 7 as a factor. 

9. 7 is a factor of every number occupying three or four places, when the 
two right-hand figures contain the left-hand figure or figures exactly 5 times ; 
thus, 840, 945, and 1 155 have each 7 as a factor. 

10. 8 is a factor of every number whose three right-hand figures 8 will 
ex&ctly divide ; thus, 5072, 1 1240, and 17128 have each 8 as a factor. 

11. 9 is a factor of every number the sum of whose digits 9 will exactly 
divide ; thus, 27, 432, and 20304 have each 9 as a factor. 

12. 10 is a factor of every number whose right-hand figure is ; as, 20, 
30, &c. 

13. 7, 1 1, and 13 are factors of any number. occup3ring four places in which 
two like figures have two ciphers between them ; as, 3003, 4004, 9009, &c. 

14. Every prime number, except 2 and 5, has 1, 3, 7, or 9 for tho righfr 
hand figure. 

111. To find the prime factors of numbers. 

Ex. 1. Find the prime factors of 24. Ans. 2, 2, 2, 3. 

OPERATION. "VVe divide by 2, the least prime number great- 

2 2 4 er than 1, and obtain the quotient 12. And 

n 7~T since 12 is a composite number, we divide this 

^ ^ also by 2, and obtain a quotient 6. We divide 

2 6 6 by 2, and obtain 3 for a quotient, which is 

a prime number. The several divisors and the 

3 last quotient, all being prime, constitute all the 

prime factors of 24, which, multiplied together, 
equal 2X2X2X3 = 24. 

Rule. — Divide the given number by any prime number^ greater than 
1, that toiU divide it, and the quotient, if a composite number, in the same 
manner; and continue dividing until a prime number is obtained for a 
quotient. The several divisors and the last quotient will be the prime 
factors required. 

Note. — The composite factors of any number may be found by multi 
pljring together two or more of its prime factors. 

113. Of what numbers is 5 a factor? Of what is 6 a factor ? Of what is 
7 a factor ? Of what is 8 a factor ? Of what is 9 a factor? What is the 
right-hand figure of every prime number? — 114. The rule for finding the 
prime factors of numbers ? How may the composite factors of numbers be 
fonni] ? 
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Examples fob Practice. 

2. What are the prime factors of 36? Ans. 2, 2, S, 3. 

3. What are the prime factors of 48 ? Ans. 2, 2, 2, 2, 3. 

4. What are the prime factors of 56 ? Ans. 2, 2, 2, 7. 

5. What are the prime factors of 144? Ans. 2, 2, 2, 2, 3, 3. 

6. Find the prime factors of 3420 ? Ans. 2, 2, 3, 3, 5, 19. 

7. What are the prime factors of 18500 ? 

Ans. 2, 2, 5, 5, 5, 37. 

8. What are the prime factors of 19965 ? 

Ans. 3, 5, 11, 11, 11. 

9. What are the prime factors of 12496 ? 

Ans. 2, 2, 2, 2, 11, 71. 

10. What are the prune factors of 17199 ? 

Ans. 3, 3, 3, 7, 7, 13. 

11. What are the prime factors of 7800 ? 

Ans. 2, 2, 2, 3, 5, 5, 13. 

cancellation. 

115. J^ the dividend and divisor are both divided by the same 
number, the quotient is not changed. Thus, if the dividend is 
20 and the divisor 4, the quotient will be 5. Now, if we divide 
the dividend and divisor by some number, as 2, we obtain 10 
and 2 respectively ; and 10-7-2 = 5, the same as the original 
quotient. 

Also, if the dividend and divisor are both muUiplieaby the same 
number, the quotient is not changed. ' 

116* If a factor in any number is canceled, the number is 
divided by that factor. Thus, if 15 is the dividend and 5 the 
divisor, the-quotient will be 3. Now, since the divisor and quo- 
tient are the two factors, which, being multiplied together, pro- 
duce the dividend (Art. 50), if we cross out or cancel the factor 
5, the remaining 3 is the quotient, and by the operation the 
dividend 15 has been divided by 5. 

117t Cancellation is the method of shortening arithmetical 
operations by rejecting any factor or factors conmion to the divisor 
and dividend. 



115. What is the effect on the quotient when the dividend and divisor are 
divided by the same number ? — 116. The effect of canceling a factor of 
any nnihber 1 — 117. What is cancellation 1 
12 
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Ex. 1. A man sold 25 hundred weight of iron at 5 dollars per 
hundred weight, and expended the money for flour at 5 dollars 
per barrel ; how many barrels did he purchase? 

Ans. 25 barrels. 

OPERATION. We first indicate by their signs the 

Dividend X 25 multiplication and division requu-ed by 

'=2 5. the question. Then, observing 6 to be 

Divisor p a common factor of the divisor and 

dividend, we divide the divisor and 
dividend by this factor, or, which is the same thing, cancel or reject it 
in both, and obtain 25 for the quotient. 

2. Divide the product of 12, 7, and 5 by the product of 5, 4, 
and 2. Ans. 10^. 

OPBBATION. 

3 

Dividend j:;gX7X 5 21 ,^,^ ^ , 

^. . :. V- ^z = -^ = 1 V A, Quotient. 

Divisor fJX^X2 2^ ^'^ 

Finding 4 in the divisor to be a factor of 12 in the dividend, we 
divide 12 by 4, canceling these numbers, and use the 8 instead of 12. 
The factor 5, common to both dividend and divisor, having been can- 
celed, we divide the product of the remaining factors in the dividend 
by the product of those in the divisor, and obtain the quotient 10^. 

3. Divide the product of 8, 5, 16, and 21 by the product of 
10, 4, 12, and 7. 

OPERATION. 

Dividend $X_$Xi^XiX _ ^^^^^ 
Divisor l^XiXiiXf 

B 

The product of the factors 8 and 5 in the divid^id is equal to the 
product of 10 and 4 in the divisor ; therefore we cancel these factors. 
Finding 16 in the dividend and 12 in the divisor may be exactly 
divided by 4, they are canceled, and use made of the quotients. 
Again, as the product of the factors 8 and 7 of the divisor equals the 
21 of the dividend, we cancel the 8, 7, and 21. The factor 4 alone 
remaining is the quotient. 

117. How do you arrange the dividend and divisor for cancellation ? How 
do you then proceed ? Is the factor 5, in Ex. 1, reduced to or 1 by being 
canceled ? How do you proceed when a number in the dividend and another 
in the divisor have a common factor ? How do you proceed when the pro- 
ducts of two or more factors in the dividend and divisor arc alike ? 
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HuLE. — Cancel the factor or factors common to the dividend and 
divisor, and then divide the product of the factors remaining in the divi- 
dend by the product of those remaining in the divisor. 

Note I. — In arranging the numbers for cancellation, the diyidend may 
be written above the divisor with a horizontal line between them, as in divis- 
ion (Art. 47) ; or, as some prefer, the dividend may be written on the right 
of the divisor, with a vertical line between them. 

Note 2. — Canceling a factor does not leave 0, but the quotient 1, to take 
its place, since rejecting a factor is the same as dividing by that factor (Art. 
116). Therefore, for every factor canceled 1 remains. 

Examples for Practice. 

4. Divide 42 X 19 by 19. Ans. 42. 

5. Divide the product of 8, 6, and 3, by the product of 6, 3, 
and 4. Ans. 2. 

6. Divide the product of 17, 6, and 2, by the product of 6, 2, 
and 17. Ans. 1. 

7. Sold 15 pieces o^fiirting, and in each piece there were 30 
yards, for which \ recKved 10 cents per yard ; expended the 
money for 10 pieces of calico, each containing 15 yards ; what 
was die calico per yard ? Ans. 30 cents. 

8. Divide the product of 12, 7, and 5, by the product of 2, 4, 
and 3. Ans. 17^^. 

9. Divide the product of 20, 13, and 9, by the product of 13, 
16, and 1. Ans. llj. 

10. Divide the product of 9, 8, 2, and 14, by the product of 
3, 4, 6> and 7. Ans. 4. 

11. Divide the product of 16, 5, 10, and 18, by the product of 
8, 6, 2, and 12. Ans. 12^. 

12. Divide the product of 22, 9, 12, and 5, by the product 
of 3, 11, 6, and 4. Ans. 15. 

13. Divide the product of 25, 7, 14, and 36, by the product 
of 4, 10, 21, and 54. Ans. IfJ. 

14. Divide the product of 26, 72, 81, and 12, by the product 
of 36, 13, 24, and 54. Ans. 3. 

15. Divide the product of 8, 5, 3, 16, and 28, by the product 
»f 10, 4, 12, 4, and 7. Ans. 4. 

16. Divide the product of 8y 4, 9, 2, 12, 16, and 5, by the 
product of 4, 6, 6, 3, 8, 4, and 20. Ans. 2. 

17. Divide the product of 6, 15, 16, 24, 12, 21, and 27, by 
Jie product of 2, 10, 9, 8, 36, 7, and 81. Ans. 8. 
■ i — - 

117. The rule for cancellation ? How may the numbers be arranged fot 
canceling? What remains for every factor caneeledl 



i 



136 PROPERTIES OF NUMBERS. 

A COMMON DIVISOR. 

II81 A Common Dhisor of two or more numbers is any 
number that will divide them without a remainder; thus, 2 is 
a common divisor of 2, 4, 6, ^md 8. 

119i To find a common divisor. 

Ex. 1. What is the common divisor of 10, 15, and 25 ? 

Ans. 5. 

OPERATION. We resolve each of the given numbers into two 

10 = 5X2 factors, one of which is common to all of them. 

1 5 ss 5 X 3 In the operation 6 is the common factor, and there- 

2 5 rs 5 X 5 ^^^ TocLuat be a common divisor of the nmnbers. 

Rule. — Resolve each of the given numbers into itoo factors^ one of 
which is common to aJl of them^ and this common factor is a common 
divisor. 

Examples fob Praotice. 

2. What is the common divisor of 3, 9, 18, 24 ? Ans. 3. 

3. What is the common divisor of 4, 12, 16, 28 ? 

Ans. 2 or 4. 

120t A divisor of any factor of a number is a divisor of the 
number itself. Thus 3, a divisor of 9, a factor of 45, is a divisor 
of 45 itself. 

121 1 A common divisor of two numbers is a divisor of |)beir 
sum and of their difference. Thus 4, a common divisor of 16 
and 12, is a divisor of their sum, 28, and of their difference, 4. 

122t A common divisor of the remainder and the divisor is 
a divisor of the dividend. Thus, in a division having 12 for 
remainder, 36 for divisor, and 48 for dividend, 12, a common 
divisor of the 1 2 and the 36, is also a divisor of the 48. 

THE GREATEST COMMON DIVISOR, 

1 23t The Greatest Common Divisar of two or more numbers is the 
greatest number that will divide each of them without a remain- 
der. Thus 6 is the greatest common divisor of 12, 18, and 24. 

118. What 18 a common divisor of two or more numbers ? — 119. The 
rule 1 — 121. Of what is the common divisor of two numbers a divisor? — 
122. Of what is a common divisor of the less of two numbers and of their 
difference a divisor ? — 123. What is the greatest common divisor of two or 
more oumbers ? 



I 



X 



GREATEST COMMON MEASURE. 137 

124. To find the greatest common divisor. 

Ex. 1. What is the greatest coinmon divisor or measure of 
84 and 132 ? Ans. 12. 

FIB8T OPERATION. Besolviiig the numbers into their 

84 = 2X2X3X 7 prime factors (Art. 114), thus, 84 >= 
132 — 2V2X3X:11 2X2X3X7, and 132 ==2X2 
ott^9 X 3 X 11, we find the factors 2 X 2 

2 X 2 X «^ = 1 ^« X 3 are common to both. Since only 

these common factors, or the product of two or more of such fac- 
tors, will exactly divide both numbers, it follows that the product of 
aU their common prime factors must he the greatest factor that wHl ex- 
actly divide both of them. Therefore 2X2X3 = 12isthe greatest 
common divisor required. 

The same result may be obtained by a sort of trial process, as 
by the second operation. 

SECOND OPERATION. Siuce 84 cannot be exactly 

84)132(1 divided by a number greater 

g 4 than itself, if it will also exactly 

— divide 132, it will be the greatest 

.48)84(1 common divisor sought. But, on 

4 8 trial, we find 84 wm not exactly 

rr". J Q / 1 divide 132, there being a remain- 

3 b ) 4 « ( 1 der, 48. Therefore 84 is not' a 

^_6 coinmon divisor of the two num- 

12)36(3 ^^^ , ,. . 

^ Q (* We know a common divisor 

*^ " of 48 and 84 will sdso be a divisor 

of 132 (Art. 122). We next try to find that divisor. It cannot be 

'greater than 48. But 48 will not exactly divide 84, there being a 

remainder, 36 ; therefore 48 is not the greatest coinmon divisor. 

Again, as the common divisor of 36 and 48 will also be a divisor of 
84 (Art 122), we try to find that divisor, knowing that it cannot be 
greater than 36. But 36 will not exactly divide 48, there being a re- 
mainder, 12 ; therefore 36 is not the greatest common divisor. 

As before, the common divisor of 12 and 36 will be a divisor of 48 
(Art 122) ; we make a trial to find that divisor, knowing that it can- 
not be greater than 12, and find 12 will exactly divide 36. Therefore 
•12 is the greatest coinmon divisor required. 

Rule 1. — Resolve the given numbers into their prime factors. The 
ffroduct of aU the factors common to the several numbers will be the 
greatest common divisor. Or, 

Bulb 2. — Divide the greater number by the less, and if there be a 

124. What are the rules" for finding the greatest common divisor of two oi 
more numbers ? 

12* 
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remainder divide the preceding divisor by it, and so continue dimdxng 
until nothing remains. The last divisor will be the greatest common 
divisor, 

NoTB. — When the greatest common divisor is required of more than two 
numberSi find it of two of them, and then of that common divisor and of 
one of tiie other nnmbers, and so on for all the given numbers. 

Another method is to divide the numbers by any factor common to them ail; 
and so continue to divide till there are no longer cmy common factors ; and the 
product of ail the common factors wQl be the greatest common divisor required. 

Examples for Practice. 

2. What is the greatest common divisor of 85 and 95 ? 

Ans. 5. 

3. What is the greatest common divisor of 72 and 168 ? 

Ans. 24. 

4. What IS the greatest common divisor of 119 and 121 ? 

Ans. 1. 

5. What is the greatest common divisor of 12, 18, 24, and 
30? Ans. 6. 

6. Having three rooms, the first 12 feet wide, the second 15 
feet, and the third 18 feet, I wish to purchase a roll of the widest 
carpeting that will exactly fit each room without any cutting as 
to width. How wide must it be ? Ans. 3 feet. 

A COMMON MULTIPLE. 

125i A Hnltiple of a number is a number that can be divided . 
by it without a remainder ; thus 6 is a multiple of 3. 

126t A Common Multiple of two or more numbers is a num- 
ber that can be divided by each of them without a remainder; 
thus 12 is a common multiple of 3 and 4. 

127t The least Common Hnltiple of two or more numbers is 
the least number that can be divided by each of them witht>^ a 
remainder ; thus 30 is the least conunon multi|)le of 10 ai^45. 

Note. — A multiple of a number contains all the prime factors of that 
number ; and the common multiple of two or more numbers contains all the 
prime factors of each of the numbers. Theref()?^, the least c(Bimmon multiple 
of two or more numbers must be the least nomber that \^ll contain all the 
prime factors of them, and none others. HeaQe it will hav^ each prime &ct6r 
taken onlj the greatest number of times it^is found in any of the several 
numbers. 

125. What is a multiple of a number ? — 127. *&& least xx>inmoxi multipli 
of two or more numbers ? 
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128t To find the least common multiple. 

Ex. 1. What is the least common multiple of 6, 9, 12 ? 

Ans. 36. 

FiKST OPERATION. Resolving the numbers into their prime 

6 = 2X3 factors, — thus, 6 = 2X8, and 9 = 3 X 

9=3X3 3, and 12 = 2 X 2 X 3, — we find their 

12 = 2X2X3 different prime factors to be 2 and 8. The 

9n/9v<^v«5 «Jfi greatest number of times the 2 occurs as a 

ZX'^A^A^'^^O ^tor in any of the numbers is twice, as 

2 X 2 in 12 ; and the greatest number of times the 3 occurs in any 

of the numbers is also twice, as 3 X 3 in 9. Hence 2X2X3X3 

must be all the prime factors that are necessary in composing 6, 9, and 

12 ; and, consequently, the product of these factors must be the least 

number that can be exactly divided by, 6, 9, and 12. Therefore 

2X2X3X3:= 36 is the least common multiple required. 

8Ecx>ND OPERATION. Having arranged the numbers on a 

9 12 horizontS line, we divide by 3, a prime 

number that will divide all of them with- 



2 2 3 4 out a remainder, and write the quotients 

1 Q 2 i^ * ^°® below. We next" divide by 2, 

a prime. number, writing down the quo- 

3X2X3 X2 = 36 tients and undivided numbers ad* before. 

Then, since these numbers are prime to 
each other, we multiply together the divisors and the numbers on the 
lower line, which are aU the prime factors of 6, 9, and 12, and thus 
obtain 36 for the least common multiple. 

KuLE 1. — Resolve the given numbers into their prime factors* The 
prixluct of these factors^ taking each factor the greatest number of times 
it occurs in any of the numbers, will be the least comfnon multiple. Or, 

KuLE 2. — Having arranged the numbers on a horizontal line, divide 
by such a prime number as tmll divide most of them, without a remainder 
af^^jautf-4he quotients and undivided nurnbers in a line beneath. So 
comnu^to divide until noiffoauijiumber greater than 1 wHl divide two or 
more of them. The product oj the- divisors and the numbers of the line 
below will be the least common multiple. 

Note 1. — When numbers are prime to each other, their product is their 
least common multiple. 

Note 2. — When any of the given numbers is a factor of any of the others 
U may be canceled. 

128. What are the rules for finding the least comnion multiple 1 
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Examples fob Practice. 

2. What is the least common multiple of 7, 14, 21, and 15 ? 

Ans. 210. 

OPERATION. . « « , « , 

tl 4 2 1 15 Since 7 is a factor of 14, another of the 
numbers, we cancel it ; and since 3 is a factor 
2 2 1 5 of 15, we also cancel that (Note 2) ; thus the 
work is rendered shorter. 
7X2X 15=^10 

3. What is the least common multiple of 3, 4, 5, 6, 7, and 8? 

Ans- 840. 

4. What is the least number that 10, 12, 16, 20, and 24 will 
divide without a remainder ? Ans. 240. 

5. What is the least common multiple of 9, 8, 12, 18, 24, 36, 
and 72? Ans. 72. 

6. Five men start from the same place to go round a certain 
island. The first can go round it in 10 days ; the second, in 12 
days ; the third, in 16 days ; the fourth, in 18 days ; the fifth in 
20 days. In what time will they all meet at the' place from 
which they started ? Ans. 720 days. 
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129t A Fraction is an expression denoting one or more equal 
parts of a unit. 

Inaction is derived from the Latin franco, to break. 
Fractions are of two kinds. Common and DecimaL 

COMMON FRACTIONS. 

130. A Common Fraction is expressed by two numbers^ one 
written over the other, with a line between them. 

The number below the line is called the denominator; and the 
number above, the muner'ator. 

C Namerator, 8, Three 

Thus, ] - 

C I>enominator, 6, Fifths. 

129. What is a fraction ? From what is the term derived, and what does 
it sijjnify ? HoW m^ny kinds of fractions, and what are they called ? — 
130. How is a common fraction expressed ? What is the number beloi^ tlw 
Vme called 1 The ftimber above the line ? 
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The Denominator shows into how many parts the whole number 
fe divided, and gives a name to the fraction. 

The Nnmerator shows how many of these parts are taken, 6r 
expressed by the fraction. 

A Proper Fraction is one whose numerator is less than the de- 
nominator; as, ^. 

An Improper Fraction is one whose numerator is equal to, or 
greater than, the denominator ; as, |, f . 

A Mixed Nnmber is a whole number with a fraction; as, 7-^^, 5g. 

A Simple or Single Fraction has but one numerator and one de- 
nominator, and may be either proper or improper; as, J, ^. 

A Compound Fraction is a fraction of a fraction, connected by the 
word of; as, J of | of f . 

A Complex Fraction is a fraction having a fraction or a 
mixed number for its numerator or denominator, or both; as, 
I 7 8i ^ 

j'9i'll'9Vi; 

131. The T^ms of a fraction are its numerator and denom- 
inator. 

The Unit of a Fraction is the unit or whole thing divided. 

A Fractional Unit is one of the equal parts into which the unit 
of the fraction is divided. 

A whole number may be expressed fractionally, by writing 1 
for the denominator. Thus, 5 may be written ^, and read 5 
ones ; and 9 may be written f , and read 9 ones; 

132. Fractions originate from division; the numerator an- 
swers to the dividend^ and the denominator to the divisor. Thus, 
when we divided 479956 by 6 (Art. 49, Ex. 12), we had a 
remainder of 4, which could not be divided by 6, and therefore 
we wrote it over the divisor, with a line between them. This 
expression originating from division is a fraction; the number 
above the line being the numerator, and the one below the de- 
nominator. 

130. What does the denominator of a fraction show? What does the, 
numerator show ? What is a ^mpper fraction ? An improper fraction ? A 
mixed number ? A simple fraction ? A compound fraction ? A complex 
fraction 1 — 131 What are the terms of a fraction ? What is the unit of a 
fraction ? How may a whole number be, expressed friactionally ? From 
what do fraotions originate "* 
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133i ^%tf value of a fraction is the qtwHeni armngfrom the 
division of the numerator by the denominaior. Thus, the value of 
f , or 6 -r- 2, is 3 ; and the value of J, or 3 -r- 4, is f . 

REDUCTION. 

134. Reduetion of Fractions is the process of changing their 
form without altering their value. 

A fraction is in its hwest terms, when its terms are prime to 
each other. (Art 112.) 

135t To reduce a fraction to its lowest terms. 

Ex. 1. Reduce -^ to its lowest terms. Ans. -J. 

opEBATioN. We divide the terms of the fraction by 2, a factor 

2)^=5 common to them both, and obtain f . We divide, 

n\ 3 I again, both terms of f by 3, a factor common to 

^ } f 7 them, and obtain |^. !Now, as 1 and 3 are numbers 
prime to each other, the fraction \ is in its lowest terms. The same 
result would have been produced, if we had divided the terms by 6, 
the greatest common divisor. 

Since the numerator and denominator of a fraction^correspond to 
the dividend and divisor in division (Art. 132), dividing both by the 
same number, or -canceling equal factors in both (Art. 115), changes 
only the form of the fraction, while the value expressed remains the 
same. Therefore, 

Dividing the numerator and denominator of a fraction hy the same 
number does not alter the value of the fraction. 

Rule. — Divide the numerator and denominator hy any number 
greater than 1, that vjill divide them both without a remainder, and thus 
proceed until they are prime to each other. Or, 

Divide both terms of the fraction by their greatest common divisor. 

Example^ for Practice. 

2. Reduce ^ to its lowest terms. Ans. -J. 

3. Reduce ^ to its lowest terms. Ans. f . , 

4. Reduce ^ to its lowest terms. Ans. ^. 

5. Reduce -^ to its lowest terms. Ans. §. 

6. Reduce ^^ to its lowest terms. Ans. ^. 

7. Reduce ^|| to its lowest terms. Ans. Jff . 

8. Reduce ^^ to its lowest terirhs. Ans. ^. 

138. What is the value of a fraction ? — 134. What is reduction of frae 
tions ? When is a fraction in its lowest terms ? — 135. Why does dividing 
both terms of a fraction by the same number not alter the value ? Has | 
tho same value as ^^ ? Why ? Repeat the rale. 
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9. Reduce Jff^ to its lowest terms. Ans. J^ff^. 

10. What is the lowest expression of |4f ? -^.ns. ^J j. 

136t To reduce a mixed number to an improper frac- 
tion. 

Ex. 1. In 7f how many fifths ? Ans. -2^. 

OFERATION. 

7 "I Since there are 5 fifths in 1 whole one, there wiD 

5 he 6 times as many fifths as whole ones ; therefore, 

-^ in 7 there are 35 fifths, and the 3 fifths being added 

o o films. make 88 fifths, which are expressed thus, ^, 
o 

"38 fifths = ■¥-. 

BuLE. -^ MuUiply the whole number by the denominator of the fraction^ 
and to the product add the numerator^ and place the sum over the given 
denominator. 

Note. — To redace a whole number to a fraction of the same yalne, 
having a given denominator, we muUiply the whole number by the given 
denominator y and make the product the numerator ; thus 5, reduced to a frac- 
tion, haying 3 for a denominator, becomes ■^. 

Examples for Practice. 

2. In 8^ dollars how many sevenths ? Ans. ^. 

3. In 3J oranges how many fourths ? Ans. Jj*. 

4. In 9^ gallons how many elevenths? Ans. J^. 

5. Reduce 8y\ to an improper fraction. Ans. f|-. 

6. Reduce IS^g- to an improper fraction. Ans. -*^/-. 

7. In 18J how many ninths ? Ans. J-f ^. 

8. In 161^y^ how many one hundred and seventeenths ? 

Ans. iflfA. 

9. Change 43^|| to an improper fraction. Ans. -V^. 

10. What improper fraction will express 27^^^^ ? Ans. ^^. 

11. Change lll-j-Jy to an improper fraction. Ans. -if f f ^. 

12. Change 125 to an improper fraction. Ans. ^^. 

13. Change 25 to an improper fraction, having 6 for a de- 
nominator. Ans. -^4^. 

14. Reduce 75 to ninths. Ans. ^1^. 

15. Change 343 to the form of a fraction. Ans. ^fa. 

16. Reduce 84 to fifteenths. Ans. J4f a. 

136. What is th« rule for reducing a mixed number to an improper frac- 
tion ? The reason 1 How do you reduce a whole number to a fraction of 
Am same valne, having a given denominator 1 
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137. To reduce improper fractions to whole or mixed 
numbers. 

Ex. 1. How many dollars in f J dollars ? Ans. $ 2^^ 

OPERATION. 

I R \ S7 ( 2t^ Since 16 sixtoentlis make one dollar,* there will be 
-^ Q Q ^ ^ as many dollars in 37 sixteenths of a dollar as 37 
contains times 16, or $ 2rfg. 
5 

EuLE. — Divide the numerator by the denominator, and the quotient 
wUl he the whole or mixed number. 

Examples for Practicb. 

2. Reduce *|^ to a whole number. Ans. 12. 

3. Change ^f^ to a mixed number. Ans. 10^. 

4. Change -^iVi^ ^ ^ mixed number. Ans. lOy^r* 

5. Change -VrV" ^ * mixed number. Ans. Ifff. 

6. Reduce -^Af^ to a mixed number. Ans. 142f . 

7. Reduce f f | to a whole number. Ans. 1. 

8. Change -^4^ to a whole number. Ans. 567. 

9. Reduce ^^^ to a mixed number. Ans. 9^f . 
10. Reduce V^ ^ * mixed number. Ans. 4rj^. 

138i To reduce a compound fraction to a simple frac- 
tion. 

Ex. 1. Reduce ^ of -/y to a simple fraction. Ans. f |. 

OPERATION. If ^ be divided into 5 -equal : parts, one of 

t X T^T = H these parts is 3^ ; and if | of ^he ^V* i* ^^ 

evident that i of ^ will be 7 times as much. 

7 times -gij is -^ ; and if ^ of /y be ■^, i o{ ^ will be 4 times 

as much. 4 times -^^ are ff. 

Or, by multiplying the denominator of -^y by 5, the denomi- 
nator of 4, it is evident we obtain -^ of /y = ^5^, since the parts 
into which the number or thing is divided are 5 times as many, 
and consequently only ^ as large as before. Again, since | 

137. "What is the rule for reducing improper fractions to whole or mixed 
timbers ? A reason for the rule. — 138. How do you reduce a <}9mpoani 
fraction to a simple one 1 The reason for the operation ? 
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of ^ = ^ i of ^^ will be 4 times as much ; and 4 times 
ft = ff • This process will be seen to be precisely like the 
operation. 

Ex. 2. Redu6e } of f of ^ of f of ^J^- *o ^ simple fraction. 

Ans. ^. 

OPERATION BT CAJICELXJITION. 

^ The numerators and denomina- 

0X^XpX0X V 2 tors which are common factors we 

rfwafwitvckvll "" i~i cancel according to the principles 

*XPX;rX?*Xil 11 of cancellation. (Art. 117.) 

3 

Rule. — Multiply all the numerators together for a new numerator ^ 
and all the denominators for a new denominator. 

Note 1. — All whole and mixed numbers in the compound fraction must 
be reduced to improper fractions, before multiplying the numerators and 
denominators. 

Note 2 -- When there are factors common to both numerator and denoai- 
inator, they may be canceled in the operation. 

Examples for Practice. 

3. What is f of t of f ? Ans. ^ = ^1. 

4. WTiat is J of T^ of 7 ? Ans. 5^. 

5. What is J of ^ of f of t ? Ans. ^^ 

6. Change -ff of J of f of ^^ of 7 to a simple fraction. 

7. Required the value of f of ^ of ff of H of 5^ 

Ans. f . 

8. Reduce -J of f of -ft of | of ^J^ to a simple fraction. 

Ans. 7^. 

9. Reduce ^^ of ^ pf J of -j^ of 4^ to a simple fraction. 

Ans. f f . 

10. Reduce \^of ^of ^^tosi simple fraction. Ans. f f. 

11. Reduce ^ of ff of ^J of 9f to a whole number. 

Ans. 3. 

12. Reduce ^ of VV o^ A^ o^ ^i ^^ V" *o * simple fraction. 

Ans. {-^. 

138. When there are common factors in the numerator and denominator, 
how may the operation be shortened ? The rule ? What must be done with 
all whole and mixed numbers in the compound fraction ? How may the 
operation he shortened by canceling ? 
IS 
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A COMMON DENOMINATOR. 

139* A Common Denominator of two or more fractions is a 

common multiple of their denominators. 

The Least Common Denominator of two or more fractions is the 

least conmion multiple of their denominators. 

Note. — Fractions have a common denominator, when all their deaomi 
nators are alike. 

140t To* reduce fractions to a common denominator. 

Ex. 1. Reduce f , |[, and ^ to a common denominator. 

Ans. -HI, if J, m^ 

OPERATION. 

8X6X8=14 4, new numerator, f == || J. 
5X4X8=160, " " i=m' 

7X 4X 6 = 168, « " i=ilf. 

4X6X8 = 19 2, common denominator. 

We first multiply the numerator of J hy the denominators 6 and 8, 
and obtain 144 for a new numerator. We next multiply the nume^ 
ator of I by the denominators 4 and 8, and obtain 160 for a new 
numerator ; and then we multiply the numerator of ^ by the denom- 
ifiators 4 and 6, and obtain 168 for a new numerator. Finally, we 
multiply all the denominators together for a common denominator^ and 
write it under the several numerators, as in the operation. 

By this process, since the numerator and denominator of eacl|^&*a(S 

tion are multiplied by the same numbers, only thp form of the fraction 

\ changed, while the quotient arising from dividing the numerator by 

55e denominator, or the value of the fraction (Art. 133), remains the 

same. Therefore, 

Multiplying the numerator and denominator of a fraction by the same 
number does not alter the value of the fraction, 

BuLE. — Multiply each numerator by all the denominators except its 
oumj for the new numerators; and all the denominators together for a 
common denominator. 

Note 1. — Compound fractions, if any, must first be reduced to simple 
ones, and whole or mixed numbers to improper fractions. 

Note 2. — Fractions may often be reduced to lower terms, without de- 
vStroying their common denominator, by dividing idl their numerators and 
denominators by a common divisor. 

139. What is a common denominator of two or more fractions ? What is 
the least common denominator ? When have fractions a common denomi- 
nator? — 140. How do you find a common denominator of two or more 
fractions ? Give the reason of the operation. What inference is drawn from 
it? " What is the nile for finding a common denominator? How may frao 
tions having a common denominator be reduced to lower terms 1 



REDUCTION. 147 

Examples for Practice. 

2. Reduce f and f to common denominators. 

Ans. if, Jt, or A» if 

3. Reduce ^, f , and j- to a common denominator. 

Ans. ^, JJ, If. 
i Reduce f , f , and -^ to a common denominator. 

5. Reduce f , -j^^, and f to a common denominator. 

Ans. §11, m m or §f, i|, O. 

6. Reduce ^, f , |^, and j^ to a common denominator. 

Ans. i|», tIJ, fig, II*, or j^^jj, ^% |§^, ^J/^p 

141 • To reduce fractions to their least common denom* 

inator. 

£x. 1. Reduce f , f , and -/j to the least common denominator. 

OPBRATIOir. 

1 2, least common denominator. 



;e( 12 3 

6 



4x2= 8, new numerator, f = -^ 
2X5 = 10, « ^ I =iJ. 

1X7= 7, « « tV = tV 



12 
12, least common multiple, and common denominator. 

Having first obtained the least common multiple of all the denomi* 
nators of the given fractions, we assume this to oe their least common 
denominator. We then take such a part of it as is expressed by each 
of the fractions separately for their respective new numerators. Thus, 
to get a new numerator for f, we take ^ of 12, the least common . 
denominator, by dividing it by 3, and multiplying the quotient 4 by 2. 
We proceed in like manner with each of the fractions, and write the 
numerators thus obtained over the least common denominator. 

In this process the value of each fraction remains unchanged, as 
both terms are multiplied by the same number. (Art. 140.) 

Rule. — 1. Find the least common multiple of the denominators for the 
least common denominator. 

2. Divide the least common denominator hy each given denominator^ 
and multiply^* the quotient hy the corresponding numerator^ for the new 
numerators. 

Note. — Compound fractions must be reduced to simple ones, whole and 

141. How do you find the least common denominator of two or more frao* 
tions ? Upon what principle does this process depend ? What is the rule 
for reducing fractions to their least common denominator ? What must be 
ions with compound fractions, whole numbers, and mixed numbers % 
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mixed namben to improper fractions, and all to their lowest terms before 
finding the least common denominator. 

Examples for Practice. 

2. Reduce f , ^, f , and J to the least common denominator. 

Ans. T»^, T-^, ^», ^^. 

3. Reduce |-, f , f , and f^ to the least common denominator. 

Ans. iff*, tVV^^, ^%o^, tW^. 

4. Reduce f , -^^j and 7^ to the least common denominator. 

Ans. f^, f§, ^<i. 

5. Reduce f , y^-, j^|^, and 5f to the least common denominaton 

Ans. if, U. ih W- 

6. Reduce i, f , f , ^, f , and -^ to the least common denomi- 
nator. Ans. if, if, If, ii, f i, if. 

7. Reduce f , f , J, ^, i, and i^y to the least common den^mi" 
nator. Ans. Jf , §|, Jf , ^^, ^\, ^^ 

8. Reduce ^, f , and -^ to the least common denominator. 

Ans. f^, if, If 

9. Reduce 7 J, 5-^y, 7, and 8 to the least common denominator. 

Ans. W, ^jV^, W, ¥i?- 

10. Reduce f, 4, 5, 7, and 9 to the least common denomi* 
^ator. Ans. i, J^, ^, ^, •^. 

ADDITION. 

142i Addition of Fractions is the process of finding the sum of 
two or more fractions. 

Fractions can only be added when expressing fractional units 
of the same kind. 

143i To add fractions having a common denominator. 

Ex. 1. Add f f , f , f , and f Ans. 2f . 

OPERATION. The fractions all . being 

1.2j^4j^5j^6 ^.^ sevenths, we add their numer- 

n'l"n\'n\ij\'n^^ 4yH- = if* ators, End write their sum, 18, 

- over the common denominator, 

T ; and thus obtain ^ == 2f , the required sum. That is, we 

Write the sum of the numerators over the common denominator. 

142. What is addition of fractions 1 — 143. How are fracttODfl haying • 
commoD, denominator added ^ Give tb« reason. 
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Examples for Pbactiob. 

2. Ad(JL Ai A* -fi, A. A» and if Ans. 3«. 

8. Adi T^r, t\, tV, t^, and ff. Ans. 2^. 

4. Add j\, ^5, ^, and f f Ans. 23^- 

5. Add if, if, fX, and ff Ans. 2if . 

6. Add Hf , iJii and ^^V- Ans. mf. 

7. Add IHf, Wh and ^f^. Ans. l+^f 

UL To add fractions not having a common denomi* 
nator. 

Ex. 1. What is the sum of |, f , and ^j ? Ans. IJf . 

OPERATION. 

210 8 12 2 4, common denominator. 



4 6 6 

"2 r 8 

12 



4X5 = 
3X3 = 
2X7 = 


20 

9 

14 



new numerators. 



Sum of numerators, ^ ^ «« 1 19 An- 
2X2X2X3 = 24 Com. denominator, 24 " *' 

We reduce the given fractions to equivalent ones having a common 
denominator, that they may express fractional units of the same kind ; 
and then we add the numerators, and write their sum over the common 
denominator, and reduce the fraction. 

Rule. — Reduce the given fractions to a common denominator. Add 
the numeralorsy and write their sum over the common denominator. 

Note 1. — First reduce mixed numbers to improper fractions, and com- 
pound fractions to simple fractions, and each fraction to its lowest terms. 

Note 2. — In adding mixed numbers, the fractional parts may be added 
•eparately, and their sum added to the amount of the whole numbers. 

Examples for Practice. 

2. What is the sum of f , i^, and jg ? Ans. 2^. 

3. What is the sum of ^^, ii, and -j^ ? ^ Ans. l^Z/xy. 

4. What is the sum of ^f and f | ? Ans. Iff^. 

5. What is the sum of f , ^, J, and ^ ? Ans. 2^^. 

6. Add I, ^% ii, and f Ans. lUh 

7. Add if, li, and JJ. Ans. l^Jf J. 

8. Add JV, jg, ii and ^y^. Ans. 2§g§. 

144. The rule for adding fractions not having a common denominator f 
How may mixed numbers he added ^ 
J3» 
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^ 9. Add i, 3, i, I, I, f , and J, together. Ans. 5/^. 

10. Add f , j%, i^, li, i§, if, and if An8.,fHtH- 

11. Add i of f to ^ of i. Ans. l^f 

12. Add i of J to \i of J. Ans. If J. 

13. Add J of § to I of T^^. Ans..^^. 
U. Add§of f of ttofof f of^<y. ^ Ans. ^y. 

15. Add J of T^r of ii to i of f . Ans. /^. 

16. Add 3^ to 4ii. Ans. S^\. 

17. Add ^ to 5f . Ans. lO^J. 

18. Add 17i to 18t«^. Ans. 36^. 

145t To add two fractions haying 1 for their numerator. 
Ex. 1. Add i to i- Ans. ^ 

OPEBATION. We first find the 

Sum of the denominators, 4 + 5=9 product of the denom- 

Product of the denominators, 4 X 5 « 20 ^d Se^ theh-^^sum) 
which is 9, and write the former for the denominator of the required 
fraction, and the latter for the numerator. 

By this process we reduce the fractions to a common denominator, 
and then stdd their numerators. Hence, to add two fii'actions of this 
kind, 

Write the sum of the given denominators over their product. 
Examples for Practice. 

2. Additoi,|to J,itoi,itoi,ito^. 

3. Add i to tV, i to ^, f to 4, i to iV, i to ^, 4 to f 

4. Add i to I, I to tV, * to 4,-4 to tV» * to 4, T^. to tV- 

5. Add 4 to ^, 4 to tV» i to x»(r, 4 to 4, 4 to 4, 4 to 4. 

6. Add f to 4,> to 4, f to 4, 4 to 4, 4 to 4,4 to t4t- 

7. Add 4 to 4, 440 4, 4 to 4, I to ^, 4 to j\, 4 to ^. 

SUBTRACTION. 

146. Subtraction of Fractions is the process of finding the dif- 
ference between two fractionsi 

Note. — One fraction can be subtracted from another only when ho^ 
express fractional units of the same kind. 

145. How can you add two fractions when the numerators are a nni*' 
Tho reason for this ? — 146. What is subtraction of fractions ? 
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147t To subtract fractions having a common denomi- 
nator. 

Ex. IPFroni J take f . Ans. |. 

OPERATION. The fractions both being ninths^ we subtract the less 
^ — i=^i numerator from the greater, ^d write the difference, 5, 
over the common denominator, 9 ; and thus obtain ^ as 
the required difference. That is, we 

Write the difference of their numerators over the common denominator* 
Examples fob Practice. 

2. From ^ take ^ft^. Ans. ^^. 

3. From f ^ take ^. Ans. ■^, 

4. From f f take ^. Ans. §f 

5. From m take ^. Ans. f ^. 

6. From ^^ take ^^. Ans. |||. 

7. From /^y take ^. Ans. y\j. 

8. From ^^^ take ^^, Ans. f. 

148. To subtract fractions not having a common de- 
nominator. 

Ex. 1. From |f take -f^. Ans. i^. 

OPERATION. 



16 12 



16 
12 



4 8, common denominator. 

3X 13=39) 
^ ^ new numerators. 



= 39) 
4X 7 = 28 j^ 
4X^X3= 48. jj^ difference of numerators. 

4 8, common denominator. 

We reduce the given fractions to equivalent ones having a common 
denominator, that they may express fractional units of the same kind, 
and then we subtract the less numerator from the greater, and placQ 
the difference over the common denominator. 

.'*'■' 

Rule. — Reduce the fractions to a common denominator^ then write 

the difference, of the numerators over the common denominator. 

NoTB. — If the minuend or subtrahend, or both, are compound fractions, 
they must be reduced to simple ones. 

147. How do you subtract fractions having a common denominator? — 
148. The rule for subtracting fractions not having a common denominator? 
If the minuend or subtrahend is a compound fraction, what must be djM^? 



I 
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Examples for Practice. 



2. From ^^ take ^. 




3. From ii take i^. 


4. From JJ take ^. 


Ans. ^^. 


5. From ^J take ^. 


Ans.|f. 


6. From ^ take ^. 


. Ans.^^. 


7. From ^f t|ike ^. 


Ans. yVr- 


8. From ^^ take ^ 


Ans. im- 


9. From ^V take y^. 


Ans. xS§^. 


10. From f of ^j take J of f 


Ans. fjft. 


11. From i of ^ take ^ of if. 


Ans.T^^. 


12. From f of 12f take f of 9^. 


Ans. f f 



* 149t To subtract a proper fraction or a mixed number 
from a whole number. 

Ex. 1. From 16 take 2^ ^i.Ans. 13f. 

OPERATION. Since we have no fraction from which lo sub- 

From 1 6 tract the ^, we add 1, equal to ^, to the minu- 

Take 2^ end, and say ^ from J leaves f . We write the 
Rem Ts^ ^ below the fine, and carry 1 to the 2 in the 
^ subtrahend, and subtract as in subtraction of 
simple numbers. 

The same result will be obtained, if we 

Subtract the number denoting the numerator from that denoting the de- 
nominator^ and under the remainder ivrite the denominator, and carry 1 to 
the integral part of the subtrahend before subtracting itfrymithe minuend. 

Note. — When the subtrahend is a mixed number, we may reduce it to 
an improper fraction, and chan^ the whole number in the minuend to ii 
fraction having the same denominator, and then proceed as in Art. 148. 

Examples for Practice. 

2. 3. 4. 5. 6. 

From 12 19 13 14 17 

Take _4^ 3^ 9^ _8^ _6|i 

Ans. 7i r5f 8H * "^f 10^^ 

7. From 23 take 13f Ans. 9f, 

8. From 47 take f J.. Ans. 463^. 

9. From 139 take 75J.f Ans; 63jf 



149. How do you subtract a proper fraction or mixed number from • 
whole number ? The reason for this rule 1 



^' 
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IMt To^^ibtract one mixed number &om another. 
Ex.^i^m 9f take 3f Ana. 5f |. 

., Q2 q 10 ^® ^^* reduce the fractional parts to a 

r'^k'^ of ZI q|1 common denominator by multiplying the 
lake 5 t? terms of the fraction * by 5, the denominator 

Rem. 5ff of the other, thus: ^j.g_g5; and then the 

terras of the fraction ^ by 7, the denominator of the first, thus : 
?w-^25» Now, since we cannot take f| from J^. we add 1. 
etjual to Jl^, to the ^ in the minuend, and obtain Jf . We nexJ 
subtract f^ from |^f, and write the remainder, f |, below, and 
ciirry 1 to the 3 in the subtrahend, and subtract from the 9 
above, as in simple whole numbers. 

SECOND OPEUATION. 

From 9f- = ^7^ = ^^ In this operation, we reduce 

Take 3f =« Jj* = Jjj^ the mixed numbers to im- 

^^ 77a = 5^ proper fractions, and these frac- 

Tf^ 33 tions to a common denominator. 

We then subtract the less fraction from the greater, and, reducing 
the remainder to a mixed number obtain 5§f, as before. Hence, 
in performing like examples. 

Reduce the fractional parts, if necessary, to a common denominator, 
and subtract the fractional part of the subtrahend^ from that of the minu- 
end, as in Art. 147 ; remembering to increase the fractional part of the 
minuend, when otherwise it would he less than that of the subtrahend, be- 
fore subtracting, by as many fractional units as it takes to make a unit of 
the fraction (Art. 131), and carry 1 to the whole number of the subtrahend 
before subtracting it. Or, 

Reduce the mixed numbers to improper fractions, then to a common de* 
nominator, and subtract the less fraction from the greater. 





EXAUPL 


ES FOB PeACTICE. 




2. 


3. 


' 4. 


5. 


6. 


From 9 J 


7* 


8f 


H 


10? 


Take 5^^^ 


H 


H 


H 


lOA 


Ans. 3|f 


3M 


3f| 


5S 


H 



150. How do you reduce the fractions of th*^ mixed numbers to a common 
denominator 1 How does it appear that this process reduces them to a com- 
men denominator ? How do you then procticd ? What other method of 
sabtraeting mixed numbers ? How may all like exam^lea ^vi Yvi\^w\wv^ >• 
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7. 




8. 


9. 


10. 11. 


FrMnl2f 




16A 


19? 


9 7i ^8 7« 

18A ^91 


take 9^ 




6f 


15f 


\ns. 2if 




10?? 


m 


7 8H 6 7fJ 


12. From 


19* 


take 7181.. 




Ans. IIH- 


13. From 


16| 


take8i. 




Ans. 6f§. 


14. From 


9A 


takeSif. 




Ans. 5^4^. 


15. From 


71t«5 


; take 13/y. 




Ana. 57ff . 


16. From 


61« 


ltake33||. 




ABs.27iU. 



17. From a hogshead of wine there leaked out 12f gallons; 
how much remained ? Ans. oOf gallons. 

18. From $ 10, $ 2 J were given to Benjamin, $3^ to Lydia, 
$1^ to Emily, and t)|^ remainder to Betsey; what did she re- 
ceive ? Ans, $ 3|. 

151* To subtract one fraction fipom another, when both 
have 1 for their numerator. 

Ex. 1. What is the difference between J and f ? Ans. ^. 

OPERATION. 

Difference of the denominators, 7 — 3 =« 4 
Product of the denominators, 7 X 3 =* 21 

We first find the product of the denominators, which is 21, and then 
their difference, which is 4, and write the former for the denominator 
of the required firaction, and the latter for the numerator. By this 
process the fractions are reduced to a common denominator, and their 
difference found. Hence, to find the difference of two fractions of 
tills kind. 

Write the difference of the denominators over their producL 

ExAJiPLEs FOR Practice. 

2. Take -J from J, \ from ^, ^ from \j f from J. 

3. Take ^ from ^, ^ from |, ^ from ^, ^ from ^ 

4. Take J from ^, ^ from ^, -^ from ^, -^ from j.^^ 

5. Take ^ from ^, ^ from |, ^^ ^^*o™ i> + ^^om -J. 

6. Take f from ^, ^ from ^, ^^ from -^^ ^ from ^ 

7. Take ^ from ^, -J from ^, ^ from ^, y^g- from i. 

151. How do you snbtract one fraction from another when both fractkMH 
have a unit for a nnmorntor "» What ia the reason for this process f 
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MULTIPUCATION. 

1$2. dfelltiplieation of Fractioni is the process of taking one 
nnmber ais many times as there are units in another, when one 
or both of the numbers are fractions. 

153« To multiply a fraction by a whole number. 

Ex. 1. Multiply i by 4. Ans. 3J. 

FIRST OPERATION. In tho fiist opcratiou we multiply the 

I X 4=: ^ = 3 J numerator of the fraction by the whole 
number, and . obtain 3^ for the answer. 
It is evident that the fraction ^ is mvMplied .by muUijphfing its 
numerator by 4, since the parts taken are 4 times as many as 
before, while the parts into which the number or thing is divided 
remain the same. Therefore, 

Multiplying the numerator of a fraction hy any number muti- 
plies the fraction by that number. 

SECOND OPERATION. In thc sccond operation we divide the 

J X 4 *= J = 3 J denominator of the fraction by the whole 

number, and obtain 3^ for the answer, 
as before. It is evident, also, that the fraction J is multiplied by 
dividing its denominator by 4, since the parts into which the 
number or thing is divided are only ^ as many, and conse- 
quently 4 times as l^xrge, as before, while the parts taken remain 
the same. Thereflfre, 

Dividing the denominator of a fraction by any number mtdti- 
pUes the fraction by that number. 

Rule. -— Mvlttply the numerator of ike fraction hy the whole number. 
Or, 

Divide the denominator of the fraction hy the whole number, when it can 
fc« done without a remainder, 

V Examples for Fbactice. 

2. Multiply ^ by 9. Ans. 6f . 

3. Multiply -ft by 5. Ans. 2§. 

4. Multiply Jf by 3. Ans. 1 J. 

5. Multiply If by 85. Ans. 49. 

152. What is multiplication of fractions ? — 153. How is a fraction multi- 
plied, by the first operation 1 The reason of the operation % What inference 
IS drawn from it? How is a fraction multiplied, bj the second operation ? 
The reason of the opefation ? What inference is drawn from it ? The mlc 
for multiplying a fraction by a whole nnmber 1 
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«. Multiply ^i by 83. Ans. 76^ 

7. Multiply 1^ by 189. * Ans. 166|f 

8. Multiply fJ-J by 365. Ans. 352x\V 

9. Multiply f J by 48. Ans. 43J. 

10. If a man receive f of a dollar for one day's labor, what 
will he receive for 21 days' labor ? ^ Ans. $ 7^. 

1 1. What cost 561b. of chalk at f of a cent per lb. ? 

Ans. $ 0.42. 

12. What cost 3961b. of copperas at ^ of a cent per lb. ? 

Ans. $ 3.24. 

13. What cost 79 bushels of salt at f of a dollar per bushel ? 

Ans. $ 69f 

154t To multiply a whole number by a fraction. 
Ex. 1. Multiply 15 by f . Ans. 9. 

FiBar oPERATioH. In the first operation we divide the whoi 
5)15 number by the denominator of the fraction 

~T y „ _^ Q and obtain | of it We then multiply thi* 
^ ^^ quotient by 3, the numerator of the fraction, 
and thus obtain f of it, which is 9. 
SBOQND OPERATION. In the second operation we multiply the 
1 5 whole number by the numerator of the frac- 

3 tion, and divide the product by the denomi- 

\b H- 5 »B 9 nator, and obtain 9 for the answer, as before. 

Therefore, 
Multiplying hy a Jr action is taking the part of the muMpUcand 
denoted hy the multiplier. 

Rule. — Divide the whole numher hy the denominator of the fraction^ 
vahen it can he done toithout a remainder^ and mvJUiply the quotient hy the 
numerator. Or, 

Multiply the whole number hy the numerator of the fraction^ and divide 
the product hy the denominator. 

Examples for Practice. 

2. Multiply 36 by J. Ans. 28. 

3. Multiply 144 by \^. Ans. 88. 

4. Multiply 375 by -f f . Ans. 325. 

5. Multiply 2277 by i%. Ans. 1610. 

6. Multiply 376 by \^. Ans. 243^. 

154. How do you multiply a whole number by a fraction, according to the 
first operation? How by the second? What inference is drawn from th*- 
operation ? The rule for multiplying a whole number by a fraction ' 
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7. Multiply 471 by yfy. Ans. 8^. 

8. Multiply 871 by ^V- Ans. 23|f 

9. Multiply 867 by yi^. Ans. 6^^^. 

155» To multiply a whole and mixed number together.- 
Ex. 1. Multiply 17 by 6f. Ans. 114^. 

OPERATION. 

17 

g3 We first multiply 17 by 6, tiie whole 

number of the multiplier, and then by the 

^ ^ ^ fractional part, J, which is simply taking 

I of 1 7 =- 1 ^ i f of it ; and add the two products. 
114} 

Ex. 2. Multiply 7f by 4. Ans. 30f . 

opEBATioN. We first multiply } in the multiplicand 

7 f by 4, the multiplier ; thus, 4 times f are -^, 

4 equal to 2f , which is in effect taking f of the 

I of 4 s« 2~^ multiplier, 4. We then multiply the whole 

^ 2 8 number, 7, by 4 ; and add the two products. 

Hence, in performing like examples, 

MvMphf ike fractional part and the whole number separately^ 
tmd add the products. 

Examples for Practice. 

8. Multiply ^ by 5. Ans. 46J. 

4. Multiply 12f by 7. Ans. 88|. 

5. Multiply 9 by 81^. ^ Ans. 80^. 

6. Multiply ld,%y 7^. Ans. 71f 

7. Multiply llf% 8. • ^' Ans. 94f. 

8. What cost 7^j;R). of beef at 5 cents per pound? 

' Ans. $0.37^51.. 

9. What cost 23^jjbW. of flour at $ 6 per barrel ? 

« Ans. $ 141^. 

10. What cost 8fyd. of cloth at $ 5 per yard ? 

Ans. $ 41f 

11. What cost 9 barrels of vinegar at $ 6f per barrel? 

Ans. $ 57f . 

155. The rale for multiplying a whole and mixed number together? Doei 
<t make any difference which is taken for the multiplier ? 
14 
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12- What cost 12 cords of wood at $ 6.37^ per cord? 

Aus. $ 76^a 

13. What cost llcwt of sugar at $ 9f per cwt ? 

Ans. $ 103f 

14. What cost 4| bushels of rye at $ 1.75 per bushel ? 

Ans. $ 7.65|. 

15. What cost 7 tons of hay at $ 11 J per ton ? 

Ans. $ 83^. 

16. What cost 9 doz. of adzes at $ lOJ^ per doz. ? 

Ans. $ 95|. 

17. What cost 5 tons of timber at $ 3^ per ton ? 

Ans.*$15|. 

18. What cost 15cwt. of rice at $7.62 J per cwt. ? 

Ans. $ 114.37^. 

19. What cost 40 tons of coal at $ 8.37^ per ton ? 

Ans. $335, 

156. To multiply a fraction by a fraction. 

Ex. 1. Multiply J by f. Ans. -^jp 

^ OPERATION BT CANCELUkTIOIi. 

OPERATION. 7 2 7 

ixi=-U-^2 0X4 = 12 

3 

To multiply J by f is to take f of the multiplicand, J (Art. 
154). Now, to obtain f of J, we simply multiply the numerators 
together for a new numerator, and the denominators together 
for a new denominator (Art 138). Therefore, 

Multiplying one fraction by another is the same a$ reducing 
compound fractions to simple ones. 

Rule. — Multiply the numerators together for a new numerator, and 
the denominators together for a new denominator. 

Note. — When there are factors comnion to the numerators and denomi- 
nators, the work may be shortened bj canceling those factors. 

Examples fob Peactice. 

2. Multiply J by ^ Ans. ^. 

3. Multiply ^ by H. ^ Ans. ^ 

156. What is the first rule for multiplying one fraction by another? How 
does it appear that this operation multiplies the fraction of tiie multiplicand f 
What is tne inference drawn from it ? What is the note 1' 
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4. Multiply A by ^. Ans. f 

5. Multiply ^f by ^§. Ans. ^. 

6. Multiply j^ by ^J. Ans. i- 

7. Multiply i by t^. Ans. ■^^. 
S. Multiply 2^^ by §f . Ans. f 

9. What cost J of a bushel of corn at f of a dollar per bushel? 

Ans. |- of a dollar. 

10. If a man travels ^ of a mile in an hour, how ikr would 
he travel in ^ J of an hour ? Ans. ^ of a mile. 

11. If a bushel of com will buy -/^ of a bushel of salt, how 
much salt might be bought for ^ of a bushel of com ? 

Ans. 1^ of a bushel. 

12. If § of f of a doUar buy one bushel of com, what will { 
of -^j of a bushel cost ? Ans. /y of a dollar. 

13. If f of ^ of ^ of an acre of land copt one dollar, how 
much may be bought with § of $ 18 ? Ans. Iff acres. 

157t To multiply a mixed number by a mixed number. 
Reduce them to improper fractions , and then proceed as in 
Art. 156. 

Ex.1. Multiply 4f by 6f. Ans. 30|. 

OPERATION. 

23^0 92_ 
-^ X _ - -- = 30§ 

Examples fob Practicb. 

2. Multiply H by 8f Ans. 60^V 

3. Multiply ^ by 9f Ans. 45^. 

4. Multiply 11^ by Sf Ans. 99^^. 

5. Multiply 12| by 11|. Ans. 147^, 

6. What cost 7 J cords of wood at $ 5f per cord ? 

Ans. $41fj.. 

7. What cost 7f yd. of cloth at $ 3^ per yard ? Ans. $ 25^. 

8. What cost 6^ gallons of molasses at 23 J cents per gallon ? 

Ans, $ 1.52^J. 

9. If a man travel 3f miles in one hour, how far will he travel 
in 9 J hours ? Ans. 34:^. 

157. How do you multiply a mixed number by a mixed w\imV«t \ 
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10. What cost 361^4 acres of land at $ 25| per acre? 

Ans. $9167^. 

11. How manj square rods of land in a garden, which is 97^ 
rods long, and 49^ rods wide? Ans. 4810^ rods. 

^ DIVISION. 

158a DlYision of FrilCtions is the process of dividing when the 
divisor or dividend, or both, are fractions. 

159t To divide a fraction by a whole number. 

Ex. 1. Divide | by 4 Ans. f. 

FIRST OPERATION. We divide the numerator of the fraction by 4, 
g 2 ^^^ write the quotient, 2, over the denominator. 

— &. 4 ss - It is evident this process divides the fraction 

9 9 by 4, since the' size of the parts into which the 

whole number is divided, as denoted by the denom- 
inator, remains the same, while the number of parts taken is only ^ as 
many as before. Therefore, 

Dividing the numerator of a fraction hy any number divides the fraction 
by that number. 

Ex. 2. Divide f by 9. Ans. ^. 

SECOND OPERATION. Wc multiply the denominator of the fraction by 
g g the divisor, 9, and write the product under the 

> -s- 9 «= -* numerator, 5. 

7 63 It is evident this- process divides the fraction, 

since multiplying the denominator by 9 makes 
the number of parts into which the whole number is divided 9 times 
as many as before, and consequently each part can but have 4 of 
its former value. Now, if each part has but ^ of its former value, 
while only the same number of parts is expressed by the fraction, 
it is plain the fraction has been divided by 9. Therefore, 

Multiplying the denominator of a fraction by any number divider 
fraction by that number. 

Rule. — Divide the numerator of the fraction by the whole number^ 
when it can be done without a remainder^ and write the quotient over the 
denominator. Or, 

Multiply the denominator of the fraction by the whole number , and write 
the product under the numerator, 

158. What is division of common fractions'* — 1.59. How is the fraction 
divided by the first operation? What inference may be draiwn from this 
operation? How is a fiaction divided by the second operation? What 
inference is drawn from this operation '* The rule ? 
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Examples fob Fbactiob. 

8, Divide -^hj S. Abb. ^. 

4. Divide |f by 6. Ans. -A. 

5. Divide ^y by 12. Ans. xij» 

6. Divide |^ by 8. Ans. f J. 

7. Divide |^ by 9. Ans. ^. 

8. Divide J| by 15. Ans. ^. 

9. Divide i^i by 75. Ans. ^^. 

10. Divide 5 by 12. Ans. yj^. 

11. John Jones owns f of a share in a raihx)ad, valued at 
$ 117 ; this he bequeaths to his five children. What part of a 
share will each receive ? Ans. j^. 

12. Divide ^^ by 15. Ans. ^^. 

13. Divide T^ by 28. Ans.^g. 

14. James Page's estate is valued at $ 10,000, and he has 
given ^ of it to the Seamen's Society ; J of the remainder he 
gave to his good minister ; and the remainder he divided equally 
among his 4 sons and 3 daughters. What sum will each of his 
children receive ? Ans. $ 680^^. 

WO. To divide a whole number by a fraction. 

Ex. 1. How many times will 13 contain ^? Ans. 30^ 

OPERATION. 

,^ 3 13X7 91 ^r^r K 

13-8.-= = _ „ 3 A, Ans. 

7 3 3^ 

13 will contain ^ as many times as there are sevenths in 13, equal 
91 sevenths. Now, if 13 contain I seventh 91 limes, it will contain 
f as many times as 91 will contain 3, or 30^. 

Rule. — Multiply the whole number by the denominator of the fraction^ 
and divide the product by the numerator. 

Examples for Practice. 

2. Divide 18 by J. Ans. 20f . 

3. Divide %7 by \^. Ans. 29 A- 

4. Divide 23 by f Ans. 92. 

160. The rule for dividing a whole number by a fraction "» The reason foi 
themle? 

14* 
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5. Divide 5 by |<. Ans. 25* 

6. Divide 12 by j. Ans- 16. 

7. Divide 16 by J. Ans. 32. 

8. Divide 100 by iJ. Ans. Ill if 

9. I have 50 square yards of cloth ; how many yards, ? of a 
yard wide, will be sufficient to line it? Ans. 83^ yards. 

10. A. Poor can walk 3^ miles in 60 minutes ; Beujuniin can 
walk ^ as fast as Poor. How long will it take Benjamin to 
walk die same distance ? Ans. 73 j minutes. 

161 • To divide a mixed number by a whole number. 
Ex. K Divide 17§ by 6. Ans. 2Jg. 

oFESATioH. Having divided the whole 

6)jL7J- number as in simple division, we 

2 5i -s AA • — ^ — • ^^® * remainder of 6|, which 

9 t o ' 8 X 6 48 * we reduce to an improper frao- 

2 -|- J^ =• 2 Jf . tion, and divide it by the divisor, 

as in Art. 159. Annexing this 
result to the quotient 2, we obtain 2^ for the answer. That is, we 

Divide the integral part of the mixed nvmber; and the remainder^ re- 
duced if necessary to a simple fraction^ divide as is in Art 159. 

Examples fob Pbactioe. 

2. Divide 17f by 7. Ans. 2i|. 

3. Divide 18^ by 8. Ans. 2^. 

4. Divide 27|i by 9. Ans. 3^. 

5. Divide 31^ by 11. Ans. 2^. 

6. Divide 78^ by 12. Ans. ^i. 

7. Divide 189H ^7 ^ Ans. 47ig. 

8. Divide 107 ^V by 3. Ans. 35§|. 

9. Divide $ 14f among 7 men. Ans. $ 2^. 

10. Divide $ 106 J among 8 boys. Ans. $ lB^. 

11. What is the value of ff of a dollar ? Ans. $ 0.34fg. 

12. Divide $ 107^ among 4 boys and 3 girls, and give each 
of the girls twice as much as each of the boys? 

Ans. Bo/s share, $ 10^ ; Girl's share, 21||. 

13. If $ 14 will purchase ^i of a ton of copperas, what quan- 
tity will $ 1 purchase ? Ans. l^wt 

161 . How do you divide a mixed number by a whole namber t 
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1(2* To divide a whole number by a mixed number. 
Ex. 1. Divide 25 by 4f . Ans. 5J§. 



OPERATION. 

5 



25 We first reduce the divisor and dividend to fifths, 

5 and then divide as in whole numbers. 

,~ \ eiK /K 1 o ^® divisor and dividend were both multiplied 

40) IJ o \yis by the same number, 5 ; therefore their relation to 

11^ each other is the same as before, and the quotient 

20 is not changed. (Art. 115, Note.) Hence, 

Reduce the divisor and dividend to the same Jractional parts as are 
denoted by the denominator of the fraction in the divtsoTy and then divide 
as in whole numbers. 

Examples for Practice. 

2. Divide 36 by 9 J. Ans. 3^. 

3. Divide 97 by 13|J. Ans. 6|f^. 
4 Divide 113 by 21f Ans. 5^. * 

5. Divide 342 by 14^^- ^s. 23^. 

6. There is a board 19 feet in length, which I wish to saw into 
pieces 2f feet long ; what will be the number of pieces ? 

Ans. 7|-^ pieces.. 

163* To divide a fraction by a fraction. 

Ex. 1. Divide J by |. Ans. If J. 

FIBST OFEBATIOK. SBOOSD OFEBATIOV. 

Since 1 is contained in { , { times, ^ b contained in f 9 times •} 
times, or ^ times; and ^ is contained in -J, ^ of ^ times, which is 

That is, we have multiplied the denominator of the dividend by the 
number denoting the numerator of the divisor, and the numerator of 
the dividend by the number denoting the denominator of the divisor ^ 
hence, for convenience, as in the second operation, we can simply in- 
vert the terms of the divisor and proceed as in Art. 166. 

162. How do you divide a wfiole by a mixed number? How does it 
appear that this process does not alter the quotient ?-- 163. How do you 
divide a fraction by a fraction ? Give the reason why this process divides 
the fi^ction of the dividend. 
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Bulk. — Invert ike divisor^ and then proceed ob in mulHplwaium of 
fractions. 

Note 1. — Factors common to namerator and denominator should be 
canceled. 

Note 2. — When the divisor and dividend have a common denominator 
their denominations cancel each other, and the division may be performed by 
simply dividing the namerator of the dividend by that of the divisor. 

Examples fob Practice. 

2. Divide J by f . Ans. 1^. 

3. Divide JJby f Ans. S^. 
• 4. Divide H by i^. Ans. f f . 

5. Divide § by ^. Ans. 2f . 

6. Divide ^ by f Ans. 6^^. 

7. Divide f by ^. Ans. 4|. 

8. Divide -^ by ^. Ans. 6. 

9. Divide i^ by j^. Ans. 2f 

10. Divide f of J by | of f . Ans. 18J. 

11. Divide | of ^j of ^ by § of J of f Ans. ^. 

12. Divide f of f of | by f of f of ^. Ans. 3f . 

164. To divide a mixed number by a mixed number. 
Reduce them to improper fractions^ and proceed as in Art. 163. 
Ex. 1. Divide 7| by 3f . Ans. 2f|. 

OPERATION. 

Examples for Practice. 

2. Divide 7f by ^. Ans. lf|. 

3. Divide 3^ by 7 J. . Ans. ^. 

4. Divide 11^ by 5f \ Ans. 2^^^. 

5. Divide 4 J by 1 J. Ans. 2^^^ 

6. Divide 116? by 14f Ans. 8ff. 

7. Divide 81f by 9J. Ans. 8|Jf 

8. Divide ^ of 5^ of 7 by f of 3^3^. Ans. llf 

163 The rale for dividing one fraction by another? How may fractiom 
be divided when they have a common denominator ? Does this process difiet 
in principle from the other ? — 164. How do you divide a mixed number by 
A mixed number ? 
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U^ COMPLEX FRAaTIONS. 

185. To reduce complex to simple fractions. 

Ex. 1. Reduce | to a simple fraction. Ans. fy. 

OPERATION. Since the numerator of a fraction is the 

8 _^ 1 \/ 8 __ 8^ dividend, and the denominator the divisor 

I ^ (ArL 132), we simply divide the numerator, 

i, by the denominator, f , as in division of 

fractions. (Art. 163.) 

Ex. 2. Reduce j- to a simple fraction. Ans, If. 

OPERATION. "VVe reduce the numerator, 

^^T_.8\x2_^jL6.-_iT 8, and the denominator, 4^, to 

^i i improper fractions, and flien 

proceed as in Ex. 1. 

2. 

Ex. 3. Reduce , \. _ to a simple fraction. Ans. 1*. 

OPERATION. "VVe reduce the denomi- 

T =BrI---3y63_.i8_,j3 nator, ^ of §, to a simple 

i of f f ^ fraction, and then proceed as 

before. 

Rule. — Reduce the terms of the complex fraction, if necessary y to the 
form of a simple fraction. Then divide the numerator of the complex 
fraction by its denominator. 

Note. — Another method is to multiply both terms of the complex fraction by 
8 common multiple of their denominators. 

Examples for Practice. 

12 

4. Reduce -^ to a whole number. Ans. 28. 

5. Reduce vi *^ * simple fraction. Ans. ^. 

14 

6. Reduce -J^ to a simple fraction. Ans. Jf . 

y 

165. The rale for redacin^ complex to simple fractions ? How does this 
process differ fix)m division of fractions ? 
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7. Reduce t to a simple fraction. Ans. -A-. 

8. Change -^ to a simple fraction. Ans. U, 

9. Change ~- to a mixed number. Ans. 21 J. 

5 

10. Reduce -i to a simple fraction. Ans. y^. 

11. If 7 is the denominator of the following fraction, -> , what 
is its value when reduced to a simple fraction ? Ans. y^. 

8 

12. If f is tlie numerator of the following fraction, j, what is 

2" 

its value when reduced to a simple fraction ? Ans. f J. 

166* Complex fractions, afler being reduced to simple ones, 
may be added, subtracted, multiplied, and divided, like them. 

Examples for Phactice. 

1. Add I and ^. together. Ans. l^V^ 

7f 7 

2. Add -^ and — - together. Ans. 25^ 

3. From ^ lake |. ^ Ans. ^V 

4. From ^ take |. Ans. S^f 

5. Multiply i of ?| by I o( ^^. Ans. ^^Ut- 

6. Multiply ^ by ||- Ans. lf,frV 

7. Divide I- of 12i by ^ of 8f . Ans. 103f 

XT '* 

166. How 'do yon add, subtract, multiply, and divide complex fractiong ? 
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GREATEST COMMON DIVISOR OF FRACTIONS. 

167« To find the greatest common divisor of two or 
more fractions. 

Ex. 1. What is the greatest common divisor of ^, f , and j^ ? 

OPERATION. 

Greatest common divisor of the numerators = 2 ") greatest com- 
_ _ . /. 1 /» . ■ * '~rT r mon divisor re- 

Least common denommatmr of the fractions = 4 5 J quired. 

Having reduced the fraction^ to equivalent fractions with the least 
common denominator (Art. 14 1), we find the greatest common divisor 
of the numerators 20, 30, and 36, to .be 2. (Art. 1 24.) Now, since 
20, 30, and 86 are forly-ffihs^ their greatest common divisor is not 2, 
a whole numbe'i^but so ma,ny firt^Jifiks. Therefore we write the 2 
over the conunon denominator 45, aqdjiave ^ as the answer. 

BuLE. — Reduce the fractiom^ if necessary ^ to the least common de- 
nominator. Then find the /greatest common divisor of the numerators, 
tohichy written over the lea^t, jQommon denominator^ will give the greatest 
common divisor reigfired.. 

Examples for Pbacticb. 

2. What is the greatest common divisor of f , f , and 1^ ? 

: • t • Ans. 2^. 

8. What is the greatest o^rrinon divisor of -ff , \j ^, and -Jf ? 

4. What is the greatest coinmi^ divisor of ^, 2 J, 4, and 5^ ? 

*' Ans. Y^^. 

5. There is a three-sided lot, of which one side is 166|ft., 
another side lo6|-ft.; and the third side 208ift. What must be 
the length of the longest rails that can be used in fencing it, 
allowing the end of each rail to lap bj the other ^ft., and all the 
panels to be of equal length ? Ans. lO^Jft. 

LEAST COMMON MULTIPLE OF FRACTIONS. 

168t To find the least common multiple of fractions. 
Ex. 1. What is the least common multiple of -^g^, 1^, and 5|^? 

Ans. V=10i- 

167. The nUe for findmg the greatest common divisor of fractions ? Why, 
Id tiie operation, was the divisor 2 written over the denominator 45 ^ 
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OPERATIOH. 

Least common multiple of the numerators =21) least com- 

Greatest common divisor of the denominator = 2 j required. 

Having redaced the fractions to their lowest terms, we find the least 
common multiple of the numerators, 1, 3, and 21, to be 21. (Art. 
128.) Now, since the 1, 3, and 21 are, from the nature of a fraction, 
dividends of which their respective denominators, 6, 2, and 4, are the 
divisors (Art 132), the least c<Nnmon multiple of the fractions is not 
21, a whole number, but so many fractional parts of the greatest com- 
mon divisor of the denominators. This common divisor we find to be 
2, which, written as the denominator of the 21, gives ^ = lOj as the 
least number that can be exactly divided by the given tractions. 

Rule. — Reduce the fractions, if necessary, to their lowest terms. 
Then find the least common multiple of the numerators, which, written over 
the greatest common divisor of the denominators, will give the least com- 
mon multiple required. 

Note. — Another method is to reduce the fractions j i/ necessary ^ to their least 
common denominator^ and then finding the least common multiple of the numeraton, 
and writing that over the least common denominator. 

Examples fob Practice. 

2. What is the least common multiple of H, f , and ^ ? 

Ans. 4f . 

3. What is the least number that can be exactly divided by 
tV» ^y ^J H^ and tV ? ^^s. 95. 

4. What is the smallest sum of money for which I could 
purchase a number of bushels of oats, at $ -f'g a bushel ; a num- 
oer of bushels of com, at $ ^ a bushel ; a number of bushels of 
rye, at $ l^*a bushel; or a number of bushels of wheat, at 
$2^ a bushel; and how many bushels of each could I pur- 
chase for that sum? 

Ans. $ 22^ ; 72 bushels of oats ; 36 bushels of com ; 15 
bushels of rye ; 10 bushels of wheat. 

5. There is an island 10 miles in circuit, around which A can 
travel in f of a day, and B in J of a day. Supposing th^^each 
to start together from the same point to travel around it in the 
same direction, how long must they travel before coming together 
again at the place of departure, and how many miles will eaA 
have traveled ? Ans. 5 J days ; A 70 ifiiles ; B 60 miles, .•. 

168. The rule for finding the least common multiple of fractions ? Why' 
is not the least common multiple of the numerators the least common ianl* 
tipie of the fractions '» ^ 
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MISCELLANEOUS EXERCISES. 

1. What are the contents of a field 76/^ rods in length, and 
18f rods in breadth ? Ans. 8A. 3R. SO^p. 

2. What are the contents of 10 boxes which are 7f feet long, 
1^ feet wide, and 1^ feet in height? 

Ans. 169^5- cubic feet. 

3. From -j^^ of an acre of land there were sold 20 poles and 
200 square feet. What quantity remained ? 

Ans. 22075ft. 

4. What cost -f^ of an acre at $ 1.75 per square rod ? 

^ '^ Ans. $ 236.92^. 

5. What cost f^ of a ton at $ 15f per cwt. ? 

Ans. $ 49.73|f . 

6. What is the continued product of the following numbers : 
14f, llf 5|, and 10^ ? Ans. 9184. 

7. From -j^j of a cwt of sugar there was sold f of it ; what is 
the value of the remainder at $ 0.12 J per pound ? 

Ans. $ 3.18f . 

8. What cost l^ barrels of flour at $ 7f per barrel ? 

Ans. $143f 

9. Bought a piece of land that was 47^ rods in length, and 
29^ in breadth ; and from this land there were sold to Abijah 
Atwood 5 square rods, and to Hazen Webster a piece that was 5 
rods square ; how much remains unsold ? 

Ans. 1366|| square rods. 

10. From a quarter of beef weighing 175flb. I gave John 
Snow ^ of it ; § of the remainder I sold to John Cloon. What 
is the value of the remainder at 8f cents per pound ? 

Ans. $ 2.04|f . 

11. Alexander Green bought of John Fortune a box of sugar 
containing 4751b. for $ 30. He sold ^ of it at 8 cents per pound, 
and f of the remainder at 10 cents per pound. What is the 
value of what stiU remains at 12^ cents per pound, and what 
does Green make on his bargain ? 

. f Value of what remains, $13.19f. 
• •;; ^^' I Green's bargain, $ 16.97|. 

12. What cost T^ of an acre at $ 14? per acre ? Ans. $ 2. 

13. Multiply i of ^ of a by tV of U of if ^s. ^. 

14. What are the contents of a board llf iiiches long, and 4^ 
inches wide ? Ans. 49+* square inches. 

16 ' 
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15. Mary Brown had $ 17.87^ ; half of this sum was given to 
the missionary society, and f of the remainder she gave to the 
Bible society ; what sum has she left ? Ans. $ 3.57 j^. 

16. What number shall be taken from 12 J, and the remaindei 
multiplied by 10^, that the product shall be 50 ? 

Ans. S^. 

17. What number must be multiplied by 7|, that the product 
may be 20 ? Ans. 2^. 

18. What are the contents of a box SfV ^eet long, 3^ J feet 
wide, and 2^ feet high ? Ans. 6844^^ feet. 

19. On § of my field I plant com ; 00 § of the remainder I 
BOW wheat ; potatoes are planted on ^ of what still remains ; and 
I have left two small pieces, one of which is 3 rods square, and 
the other contains 8 square rods. How large is my field ? 

Ans. lA OR. 29p- 

BEDUCTION OF FRACTIONS OF DENOMINATE NUMBERS. 

109t To reduce from a higher to a lower denomination. 

Ex 1. Reduce ^iVcr ^^ ^ pound to the fraction of a farthing. 

Ans. ^far. 

OPEBATION. 

Jl_X90_J0^. JL^^^^^. ^^^'^—^f — tfcr 
IfiOO ~2160* 2160 ~3160' 2160 ~ 2160 9 

OFERATION BY CANCELLATION. SincB 20s. make a pound, 

1 X fi0 X -J'/B X 4 there must be 20 times as many 

'•■ *= ffar. shillings as pounds ; we there- 

/»^P0 fore multiply ^^ hj 20, and 

9 obtain ^fjjfl. ; and since 12d. 

make a shilling, there will be 12 times as many pence as shillings; 
hence we multiply -jf^ by 12, and obtain jij ^ ^d. Again, since 4{ar. 
make a penny, there will be 4 times as many farthings as pence ; we 
therefore multiply -^^^ by 4, and obtain -^^far. = f far., Ans. 

RiTLE. — Multiply the given fraction by the same numbers that would 
be employed in reduction of whole numbers to the lower denomination 
required. 

169. The siile for redacine a fraction of a higher denomination to the firac- 
tion of a lower ? Explain the operations ? Does this process differ in prin* 
cfj^e /horn redaction of whole denominate numbers ? 
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Examples fob Pbactice. 

2. Beduce xsW ^^ ^ pound to the fraction of a farthing. 

Ana. If 

3. What part of a penny is ^^ of a shilling ? Ans. ^f . 

4. What part of a grain is ^^Vir ^^ * pound Troy ? 

Ans. f . 

5. What part of an ounce is yy^^ ^^ * cwt ? Ans. f^. 

6. Reduce t^ of a furlong to the fraction of a foot. 

Ans. ^tf 

7. What part of a square foot is ^gjgo of an acre ? 

Ans. f . 

8. What part of a second is ^^^x^ of a day ? . Ans f J. 

9. What part of a peck is -j^ of a bushel ? Ans. f . 
10. What part of a pound is -^jj of a cwt. ? Ans. J. 

170i To reduce from a lower to a higher denomination. 

£x. 1. Beduce f of a farthing to the fraction of a pound. 

Ans. ji^^* 

OPEBATION. 

± _±. ± _J_. J_ 4_- _J_£ 

9X4"" 36' 36 X 12 ~ 433' 432X20 ""8640 ""2160 

QPBRATioK BY CANCELLATION. Since 4far. make a penny, there 
^ 1 will be 4 as many pence as far- 

X = £. things ; tnerefore we divide the 4 

9 X ^ X 12 X 20 2160 by 4, and obtain J^. And sine? 
12d. make a shilling, there will be -^ as many shilhngs as pence; 
hence we divide A ny 12, and obtain ^^^s. Again, since 20s. make a 
pound, there will be J^ as many pounds as shillings; therefore we 
divide j^ by 20, and obtain -^^ £ = ^j^ £ for the answer. 

Rule. — Divide the given fraction by the same numbers that would 
he employed in reduction of whole numbers to the higher denomina- 
lion required. 

Examples for Practice. 
2. Eeduce f of a grain Troy to the fraction of a pound. 

Ans. Tiy^irxy'' 

170. Do you multiply or divide to reduce a fraction of a lower denominar 
tion to the fraction of a higher ? What is the rule ? 
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3. What part of an ounce is -^ of a scruple ? Ans. ^ 

4. What part of a ton is | of an ounce ? Ans. Tr^nnr* 

5. What part of a mile is f of a rod ? Ans. ^^. 

6. What part of an acre is f of a square foot ? 

7. What part of a day is J^ of a second ? Ans. yTjiinr 

8. What part of 8 acres is f of a square foot ? 

Ans. ym^tTTny 

9. What part of 3hhd. is f of a quart ? Ans. x^?7* 

10. What part of ^ of a solid foot is a cube whose sides are 
each ^ of a yard square ? Ans. ^. 

171. To find the value of a fraction in whole numbers 
of a lower denomination. 

Ex. 1. What is the value of ^ of 1 £ .^ 

Ans. 7s. 9d. l^far. 

OPBRATION. 

7 
20 



1 8 ) 1 4 ( 7s. 
126 



1 4 Since 1 £ = 20s., ^ of a £ is ^ of 

1 2 20s. = -Ws. = 7f|s. ; and since Is. == 12d., 

\Q\iaQrckA 44 of a sMling is 44 of 12d. = Mfd. = SAd*? 

18)168 (9d. tt^ 3j^^^ icf =J|far., A of 4£r.==#k. 

^ ^^ = IJfar. Therefore ^* =» ^s- ^- H^- 



6 
4 



18)24(lifar. 
18 

'RxjL^-— Multiply the numerator of the given fraction by the number 
required to reduce it to the next lower denomination, and divide the pro- 
duct by the denominator. 

Then, if there is a remainder, proceed as before, urUU it is reduced to 
the denomination required. 



171. VHiat is the rale for finding the yaliie of a fraction in whole numben 
of a lower denomination 1 
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♦ I Examples for Practice. 

2. What is the value of J of a cwt. ? 

Ans. 3qr. 21b. 12oz. T^dr. 

3. What is the value of J of a yard ? Ans. 3qr. O^na. 

4. What is the value of f of an acre ? 

Ans. IR. 28p. 155ft. 82fin. 

5. What is the value of f of a mile ? 

Ans. Ifur. 31rd. 1ft. 10m. 

6. What is the value of ^j^ of an eU English ? 

Ans. Iqr. 1-j^na. 

7. What is the value of f of a hogshead of wine ? 

V Ans. 18gaL 

8. What is the value of -/y of a year ? 

Ans. 232da. lOh. 21m. 49^3^60. 

17J. To reduce one denominate number to the frac- 
tional part of another. 

Ex. 1. What part of 1£ is 3s. 6d. 2f far. Ans. ■f^£. 

OPERATION. Since numbers compared 

38. 6d. 2§far.= 512 ^ „ must be of the same unit, 

-— -= A*' we reduce the Ss. 6d. 2ffar. 

est denomination in the question, for the numerator of the required 
fraction, and l£ to the same denomination for the denominator. We 
then reduce this fraction to its lowest terms, and obtain ^£ for the 
answer. 

Rule. — Reduce the given numbers to the lowest denomination men* 
Honed in either of them. Then, write the number which is to become th4 
fractional part for the numerator, and the other number for (he denomina* 
tor, of the required fraction. 

Note. — The part that one abstract number is of another may be found in 
like manner. 

Examples for Practice. 

2. Reduce 4s. 8d. to the fraction of l£. Ans. -jjj. 

3. What part of a ton is 4cwt. 3qr. 121b. ? Ans. ^x/^. 

4. What part of 2m. 3fur. 20rd. ps 2fur. 30rd. ? Ans. f ^. 

5. What part of 2A. 2R. 32p. is 3R. 24p. ? Ans. \. 

6. What part of a hogshead of wine is 18gal. 2qt. ? 

Ans. ^. 

172. What is the rale for reducing a denominate number to the fractional 
part of any otiier denominate numl]ir of the same kind? 
7.5 ♦ 
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174 FRACTIONS OF DENOMINATE NUMBERS. 

7. What part of 30 days are 8 days 17h. 20m.? Ans. ^fj. 

8. From a piece of cloth containing 13yd. Oqr. 2na. there 
were taken 5yd. 2qr. 2na. What part of the whole piece was 
taken? Ans. ^. 

9. What part of 3 yards square are 3 square yards ? 

Ans. ^. 

ADDITION OF FRACTIONS OF DENOMINATE NUMBERS. 

173i To add fractions of denominate numbers. 

Ex. 1. Add f of a pound to j- of a shilling. 

Ans. 17s. lid. O^far. 

FIRST opEBATioN. ^^ fi^^ ^^ y^lue of each 

—., «g^ -"i 1*0^6 fraction separately, and add the 

Value 01 f ^ = 1 / 1 Z^ ^^Q values, according to the 

Value of Js. =B 9 1^ rule for adding compound num- 



17 11 0^ 



hers. (Art. 101.) 



SECOND OPERATION. -^^ fi„|; rcduce 

_ =^X-£. the fraction of a 

9 X 20 shilling to the frac- 

fractions and find the value of their smn. (Art. 171.) 

Examples for Practice. 

2. Add ^ of a pound to f of a shilling. 

Ans. 7s. lid. Sfffar. 

3. Add together \^ of a ton, J^ of a ton, and f^ of a cwt 

Ans. IT. 14cwt. Iqr. 5f J§. 

4. Add together § of a yard, f of a yard, -j*^ of a quarter. 

Ans. 1yd. 2qr. 2na. Ojjin. 

5. Add together ^^ of a mile, f of a mile, j^ of a fiirlong. 
and ^t; of a yard. Ans. 6fur. 29rd. 3yd. 1ft. 0|^in. 

6. Add together A of an acre, 4 of a rood, and f of a square 
rod. Ans. lA. OR. 3p. 169ft. 102fm. ^ 

7. Sold 4 house-lots ; the first ^ of an acre, the second | of an 
acre, the third ^j of an acre, and the fourth f of an acre ; what 
was the quantity of land in the four lots ? 

Ans. 3R. 38p. 45jVff^t 

173. What is the first method of adding fractions of denominate munben^ 
What is the second ^ 
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SUBTRACTION OF FRACTIONS OF DENOMINATE NUMBERS. 

174. To subtract fractional parts of denominate numbers. 

Ex. 1. From f of a pound take ^ of a pound. 

Ans. 98. lOd. l|f far. 

FiBST OPERATION. We find the value of each 
«. d. fu. fraction separately, and sub- 
Value of f £ =17 1 2f far. tract one from the other^ ac- 
Value of -^X = 7 3 1^ cording to the rule for sub- 
Q V ^ 777" tracting compound numbers. 
« • (Art. 102.) 

SECOND OPERATION. We first subtract the less fraction from 

|£ — ^^£= ^^ £ ss the greater, and then find the value of 

98. lOd. Iff far. their difference. (Art 171.) 

Examples for Practice. 

2. From f of a ton take ^^ of a cwt. 

Ans. llcwt Oqr. 7Tfftlb. 
8. From j- of a nule take ^ of a furlong. 

Ans. 5fur. 33rd. 5ft. 6in. 

4. From -ff of an acre take f of a rood. 

Ans. 3R 16p. 154ft. 

5. From a hogshead of molasses containing 100 gallons, ^ 
of it leaked out ; f of the remainder 1 kept for my family ; what 
quantity remained for sale ? Ans. 24gaL Oqt. If ^pt. 

^ 6. The distance from Boston to Worcester is about 41 miles. 
A sets out from Worcester, and travels -^ of this distance to- 
wards Boston ; B then starts from Boston to meet A, and, having 
travelled f of the remaining distance, it is required to find the 
distance between A and B. Ans. 12m. 6fur. 9rd. 5ft. 9f in. 

7. A agrees to labor for B 365 days ; but he was absent on 
account of sickness f part of the time ; he was also obliged to be 
employed in his own business ^ of the remaining time ; required 
the time lost. Ans. 137da. llh. 13m. 14l^sec. 

8. From 11 acres, 33 poles, 101^^ f^®* of land, I sold f to A, 
•J of the remainder to B, and four house-lots, each 144 feet square, 
to C ; what is the value of the remainder, at 8 J cents per square 
foot? Ans. $3937.89^y. 

1 74. What is the first method of sabtracting fractions of denominate nam* 
bers t The second ? 
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QUESTIONS TO BE PERFORMED BY ANALYSIS. 

^ 1. K one yard of cloth cost $ 4.40, what will ^ of a yard cost? 

Illustration. — If 1 yard cost $ 4.40, ^ of a yard will cost \ of 
$ 4.40, or S 0.88 ; and f will cost 4 times $ 0.88, or S 3.52, Ans. 

2. If a barrel of flour cost $ 7.80, what will -^ of a barrel 
cost? Ans. $2.34. 

8. If a load of hay cost $ 17.84, what will |^ of a load cost? 

Ans. $15.61. 

4. K $ 786.63 are paid for a cargo of wheat, what is the cost 
of li of the cargo? Ans. $ 665.61. 

5. What is ii of $ 87.50 ? Ans. $ 80.20f 

6. What is f of 17£ 18s. 9d. ? Ans. 13£ 9s. Ofd. 
' 7. What is f of 3T. 16cwt 3qr. 231b.? 

Ans. 2T. 3cwt. 3qr. 2^lh. 

8. What is | of 27A. 3R 33p.? Ans. 12A. IR 28p. 

9. If $3.52 are paid for f of a yard of cloth, wha< is the 
price of 1 yard ? Ans. $ 4.40. 

^ Illustration. — If 4 of a yard cost $ 3.62, J will cost J of $ 3.52, 
or S 0.88 ; and ^, or a whole yard, will cost 5 times $ 0.88, or $ 4.40, 
Ans. 

10. If ^jf of a barrel of flour cost $ 2.34, what will be the cost 
of a whole barrel ? Ans. $ 7.80. 

1 1. When $ 15.57 j^ are paid for J of a ton of hay, what will 
1 ton cost? Ans. $17.80. 

12. When {^ of a cargo of flour cost $ 665.50, what sum will 
pay for the whole cargo ? Ans. $ 786.50. 

13. If $ 73.60f are paid for -{-J of a ton of potash, what sum 
must be paid for a ton? Ans. $ 80.30. 

14. Bought I of a bale of broadcloth for 13£ 9s. Ofd.; what 
would have been the cost of the whole bale ? 

Ans. 17£ 18s. 9d. 

15. If ^ of an acre produce 18cwt. Oqr. 121b. of hay, what 
quantity will a whole acre produce? Ans. 77cwt. Oqr. lib. 

16. Bought I of a lot of land containing 12A. IR. 30Jp.; 
what were the contents of the whole lot ? 

Ans. 27 A. 3R. 39|p. 

17. If 4-i of a ton of potash cost $80.20f, what is the value 
of a ton? ^ Ans. $87.50. 
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18. If I of a cwt. of sugar cost $5.40^ what is the value of 2 
of a cwt. ? 

Illustration. — If | of a cwt. cost $ 5.40, | Will cost J of $ 5.40, 
. or $ 1.80 ; and ^, or a cwt., will cost 4 times $ 1.80, oi- $ 7.20. Now, 
it* Icwt. cost $ 7.20, ^ of a cwt. will cost J of $7.20, or $ 0.80 ; and j 
will cost 7 times $ 0.80, or S 5.60, Ans. 

19. If -^ of a pound of ipecacuanha cost $2.52, what is the 
value of I of a pound ? Ans. $ 1.76. 

20. When $ 80 are paid for f of an acre of land, what cost J 
of an acre ? Ans. $ 93.33^. 

21. If A of a carding-mill are worth $631.89, what are ^ 
of it worth ? Ans. $ 401.20. 

22. If f of a ship and cargo are valued at $ 141.52, what are 
/ff of them worth ? . Ans. $ 30.50. 

23. If the value of f of a farm containing 178^^ acres is 
$ 1728, what is the price of ^ of the remainder ? 

Ans. $ 2304. 

24. E. Carter's garden is 17^ rods long, and lli^ rods wide. 
He disposes of ^ of it for $ 82.80 ; what is the value of f of the 
remainder ? Ans. $ 41.40. 

25. When 26£ 12s. 6d. are paid for | of a bale of cloth, 
what sum should be paid for J of the remainder ? 

Ans. 18£ 12s. 9d. 

26. If 7cwt. of sugar cost $ 28.14, what will 9|cwt. cost ? 

Illustration. — If 7cwt cost $28.14, Icwt will cost ^ of $ 28.14, 
or $ 4.02. In 9|cwt. there are J^wt. ; and if Icwt cost $ 4.02, Jcwt. 
will cost I of $4.02, or $0.67, and Y ^^^ ^^^ ^^ ^^^ $0.67, or 
$ 39.53, Ans. 

27. If three tons of hay cost $ 49, what will l-fj tons cost ? 

Ans. $ 120.27t3t. 

28. Gave $78.80 for 11 tons of coal ; what should I give for 
3| tons ? Ans. $ 24.67^- 

29. Paid 37£ 18s. lOd. for 3 bales of velvet; what was the 
cost of 5| bales ? Ans. 67£ 19s. 6|^d. 

30. Gave $ 40 for 5 yards of broadcloth ; what was the price 
of 19| yards ? Ans. $ 156.57f 

81. Paid $360 for 20 barrels of beer; what must be given 
for 43^ barrels ? Ans. $ 789. 

82. If 7 bushels of rye cost $ 8.75, what cost 18-iZr bushels ? 

Ans. $ 23.29^. 
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33. Paid $ 19.80 for 3 yards of broadcloth ; what sum must 
be given for llf yards ? Ans. $ 76.37|. 

34. If 9fcwt. of sugar cost $39.53, what must be paid for 
7cwt. ? 

Illustration. — In 9|cwt. there are J^ewt. If -^wt. cost $ 39.53^ 
^cwt will cost -^ of S 39.53, or S0.67 ; and |, or Icwt., will cost 6 
times $0.67, or $4.02; and 7cwt. will cost 7 tunes $ 4.02, or $28.14, 
Ans. 

35. When $ 18|- are paid for 3cwt. of sugar, how much may 
be purchased for $ 1 ? How much for $ 78 ? Ans. 12^-^wU 

36. 1£ 3f tons of potash cost $ 276.18, what will be the value 
of 1 ton ? Of 75 tons ? Ans. $ 6041.43f . 

37. If 7-^ acres of land cost $ 875, what wiU one acre cost ? 
What will 75 acres cost? Ans. $ 8912.03^f 

38. If 4f tons of coal cost $ 70, what will 1 ton cost ? What 
will 86 tons cost ? Ans. $ 1376. 

39. For 27 J acres of land there were paid $ 375 ; what cost 
1 acre ? What cost 69 acres ? Ans. $ 932.43^^. 

40. If 4f tons of hay cost $80.50, what costs 1 ton ? What 
cost 15 tons ? Ans. $ 262.50. 

41. If 7-j^cwt. of sugar cost $62.37, what will Icwt. cost? 
What cost 19cwt. ? Ans. $ 160.93. 

42. If 7i yards of cloth cost $ 13.95, what will be the value 
of 11| yards ? 

Illustration. — In 7| yards there are ^ of a yard. If ^ of a 
yard cost $13.95, ^ will cost ^ of $ 13.95, or $ 0.45 ; and J, or 1 yard, 
will cost 4 times $ 0.45, or $ 1.80. In 11| yards there are ^^ of a 
yard. If 1 yard cost $ 1.80, ^ of a yard will cost ^ of $ 1.80, or $ 0.20 ; 
and ^^ will cost 103 times $ 0.20, or $ 20.60, Ans. 

43. When $ 668.50 are paid for 17-^ acres, what would be 
the value of 89^ acres ? Ans. $ 3457.30. 

« 44. If $ 1738 are given for 19f tons of iron, what will he the 
cost of 37^ tons ? Ans. $3288. 

45. Paid $ llf for 1128 feet of boards ; how many could I 
have purchased for $ 119f^ ? Ans. 11480 feet 

46. For 3f tons of potash I received 116cwt. of sugar; re- 
quired the quantity of sugar that may be received for 11^ tons 
of potash. Ans. 376cwt. 

47. For 11 J tons of potash I received 376cwt of sugar; 
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required the quantity of sugar that should be received £ot d| 
tons. Ans. llGcwt. 

48. When $ 8 are paid for 1^^ yards of broadcloth, how much 
must be given for 8|- yards ? Ans. $ 49. 

49. Gave $ 414 for 20^^ acres of land ; what shall be given 
for lit acres ? Ans. $ 236. 

MISCELLANEOUS QUESTIONS BY ANALYSIS. 

1. Sold a small farm for $896.50; what was received for ^ 
of it ? For -3^ of it ? For -i^ of it ? Ans. $ 815. 

2. Gave $17^^ for 3 barrels of flour; what cost 1 barrel? 
What 37 barrels ? *Ans. $213.03^^ 

3. Sold a house for $ 3687 ; what sum was received for J- of 
it? Ans. $3226.12^. 

4. Bought 17-f2- tons of hay for $ 187f ; what is the cost of ^ 
of a ton? Ans. $7.61t23/VV- 

5. Bought a hogshead of molasses for $ 13|. ; what cost -J of 
it ? What cost i ? What cost V" ? Ans. $ 30.52|. 

' 6. When $ ^7^t ^^ P^^ ^^^ ^^^ gallons of molasses, what 
cost I of a gallon ? Ans. $0.21 ff 

-7. When 12 cents are paid for ^ of a gallon of molasses, 
what will 48-j7g. gallons cost ? Ans. $ 1 6.01^^ J. 

8. If J- of a barrel of flour cost $ 3f , what will 6f barrels cost ? 

Ans. $48|Ji. 

9. When $ 236 are paid for 11| acres, what will be paid for 
20^ acres ? Ans. $ 414. 

10. Paid in Liverpool 97f £ for 3 bales of cloth ; how many 
bales should be received for 1073f £ ? Ans. 33 bales. 

11. If 6 J barrels of flour cost $48|ii, what will | of a barrel 
«03t? Ans. $3.28|. 

12. If 3f pounds of coflfee cost 34 cents, what sum must be 
paid for 74^ pounds ? Ans. $ 6.90 j^. 

13. If 2f tons of hay cost $ 63, what wiU be the cost of 16| 
tons? Ans. $381|J. 

14. If a piece of land 3 rods square cost $ 17^, what will be 
the cost of 4 square rods ? Ans. $ 7 J^. 

15. Paid $3^ for 2|cwt. of iron; required the sum to be 
paid for 689^cwt. Ans. $7680f. 

16. For 6| cords of wood J. Holt paid $ 63 ; what sum must 
be paid for 18 cords? Ans. $ 170.10. 

17. Gave $ 243^^ for 96 barrels of tar; what quantity could 
be purchased for $ 1 000 ? Ans. 394| J J J l)arrels. 
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18. Paid $7888.30 for 83^^ acres of wQd land; what sum 
did I pay for each acre, and what would be the cost of 7 acres ? 

Ans. $660.80. 

19. Gave 132£ 12s. for 7| tons of starch; what cost 12J 
tons ? Ans. 224£ 53. 

20. For 17| days' work I paid $ 25.44 ; what should be psdd 
for 89^ days' labor ? Ans. $ 128.64. 

21. Sold 1-^^ bushels of apples for $7.28 ; what should I re- 
ceive for 19|| bushels ? Ans. $ 19.12. 

22. Paid $ 4355.52 for 49f pieces of carpeting ; what did 37f 
pieces cost? Ans. $3294.72. 

23. If J of f of the cost of the Capitol at "'Washington was 
$ 300,000, what was the whole cost ? Ans. $ 2,000,000. 

• 24. Purchased 7^ thousand of boards for $135.80; what 
must be paid for 19f thousand ? Ans. $ 359.45. 

25. My wood-pile contains 6 cords and 76 cubic feet If I 
dispose of f of it, what is the value of the remainder at 4f cents 
per cubic foot ? Ans. $23.14f|. 

26. I have a field 30 rods square, and having sold 18 square 
rods to S. Brown, and 82 square rods to J. Smith, what part ef 
the field remained unsold ? Ans. f . 

' 27. Bought 7T. 12cwt. 3qr. 181b. of iron, and l»ving seld 
3T. 18cwt. Iqr. 201b., what is the value of f of the remainder 
at ^ cents per lb. ? Ans. $ 242.59f 

• 28. Bought 37 tons of iron at $ 68.50 per ton, for f of whieb 
I paid in coffee at $ 8.50 per cwt., and for the remainder I paid 
cash. Required the amount of cash paid, and also the value of 
the coffee. 

Ans. Cash, $633.62 J; Value of the coffee, $1900.87f 

29. A man, having received a legacy of $ 7896, spent ^ of it 
in speculations, and the remainder he put in the savings bank, 
where it continued 15 years. It was then found that the sum 
deposited had doubled. Required the sum in the bank. 

Ans. $394a 

30. Bought a piece of broadcloth for $ 88, and sold ^ of it 
to J. Smith, and -^ of the remainder to O. Lake ; what is the 
value of the part unsold ? Ans. $ 37.49^3^^. 

31. A gentleman gave J of his estate to his wife, f of the re- 
mainder to his oldest son, and f of what then remained to his 
daughter, who received $ 750 ; required the whole estate. 

Ans. $12,000. 

32. From an acre of land I sold two house-lots, each 100 feet 
square ; what is the value of the remainder, at 8 cents per 
square foot? Ans. $1884.80. 
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DECIMAL FRACTIONS. 

175« A Decimal Fraction is a fraction whose denominator 
18 10, or the product of several lO's. 

Decimal fractions are commonly expressed by writing the 
numerator only, with a point (.), called the decimal point, before 
it, care being taken to put a cipher in any decimal place not 
requiring a significant figure ; thus, 

^ may be written .9 and be read 9 tenths. 
^ " " .99 " " 99 huudreths. 

^%%jf " " .099 « " 99 thousandths. 

By^xamining the foregoing fractions, it will be seen that, — 
^^ BB .9 can occupy only one place while it remains in the form 
of a proper fraction ; -f^j^ = .99, ©nly two places ; and ^^fty ™ 
.999, only three places ; for, if their numerators are increased 
i-espectively by t\^ = .1, yj^y «* .01, y^^^ •— .001, each fraction 
becomes a unit or whole number. Hence, 

The first figure or plizce of any decimal on the right of the 
point is tenths, the second hundredths, the third thousandths, ^c» 

176. The denominator of ^^ =« .9 is 1 with one cipher an- 
nexed ; the denominator of ^^ = .99 is 1 with two ciphers 
annexed ; the denominator of ^^f^^y =» .999 is 1 with three ciphers 
annexed. Hence, 

The denominator of a decimal fraction is 1 with as many 
ciphers annexed as the numerator has places. 

177. Decimal fractions originate from dividing the unit, first, 
into 10 equal parts, and then each of these parts into 10 other 
equal parts, and so on indefinitely. Thus, 1 -^ 10 =« ^J^y — .1 ; 
iV -T- 10« T*T7- -01 ; Th -r 10 -T^^ « .001. Hence, 

Tfie unit in decimal fractions is divided into 10, 100, 1000, 
^c, equal parts. 

1 75. What is a decimal fraction ? How are decimal fractions commonly 
expressed ? What is the first figure or place of any decimal ? The second ' 
The third ? &c. Why 1 What must be done when a decimal place has no 
t^nificant figure to fill it 1 — 176. What is the denominator of a decimal 
fraction ? — 177. How do decimal fractioni originate ? 
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178i If ciphers are placed on the left of decimal figures, 
between them and the decimal point, those figures change their 
places, each cipher removing them one place to the right ; thua> 
.3 = ^, but .03 = tJ^, and .003 = y^^^. Hence, 

Every cipher placed on the left of decimal figures, between them 
and the decimal point, decreases the value represented by them the 
same as dividing hy ten. 

179i If ciphers are placed on the right of decimal figuro^s, 
their places are not changed ; thus, .3 = -j^, and .30 = ^^^ 
= ^jy =« .3. Hence, 

Ciphers placed on the right of decimals do not aUer the value 
represented hy them. 

Hence, decimals may be reduced to a common denominator, by 
making their decimal places equal by annexing ciphers. ^ 

NUMERATION. 

180i The relation of decimals to whole numbers and to each 
other may be learned from the following 

TABLE. 
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178. What effect have ciphers placed at the left hand of decimals ? Why 1 
— 1 79. What effect if placed at the right hand ? Why ? — 180. What may 
de Jearned from the tabic '^ 



NOTATION. 183 

A Hiied Nnmber is a whole number and decimal in a single ex- 
pression. 

The preceding table consists of a whole number and decimal 
forming a mixed number. The part on the left of the decimal 
point is the whole number, and that on the right the decimal. 
The decimal part is numerated from the left to the right, and its 
value is expressed in words thus : Two hundred thirty-four mil- 
lions five hundred sixty-seven thousand eight hundred ninety- 
three billionths. And the mixed number thus : Seven millions 
six hundred fifty-four thousand three hundred twenty-one, and 
two hundred thirty-four millions five hundred sixty-seven thou- 
sand eight hundred ninety-three billionths. Hence the 

BuLE. — Read the decimal as though it were a whole number^ giving 
ii the name of the right-hand order. 

Note. — A decimal with a common fraction annexed constitates a complex 
decimal ; as, .6^, read 6| tenth. 

Write in words, or read orally, the following figures : — 



1. .5 

2. .42 

3. .01 

4. .908 



5. .3001 

6. .0984 

7. .00013 

8. .82007 

NOTATION. 



9. .72859 

10. 12.02003 

11. 121.000386 

12. 2.3058217 



181 • Tenths occupy the first place at the right of the decimal 
point, hundredths the' second, &c., and each figure takes its value 
by its distance from the place of units ; therefore, to write deci- 
mals, we have the following 

Rule. — Write the decimal as though it voere a whole number, supply^ 
ing with ciphers such places as have no significant figures. 

Write in figures the following numbers : — 

1. Three hundred seven, and twenty-five hundredths. 

2. Forty-seven, and seven tenths. 

180. Of what does it consist? What is the nnmher called, when taken 
together ? What is the part on the left of the decimal point ? The part on 
the right ? What Is the value of the decimal ? The value of the mixed 
number ? The rule for reading decimals ? — 181. Upon what does the valuo 
of a decimal figure depend ? The rule for writing dooimals '» 
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8. Eighteen, and five hundredths. 

4. Twenty-nine, and three thousandths. 

5. Forty-nine ten thousandths. 

6. Eight, and eight millionths. 

7. Seventy-five, and nine tenths. 

8. Two thousand, and two thousandths. 
9.' Eighteen, and eighteen thousandths. 

10. Five hundred five, and one thousand and six millionth8» 

1 1. Three hundred, and forty-two ten millionths. 

12. Twenty-five hundred, and thirty-seven billionths. 

182. Decimals, since they increase from right to left, and de- 
crease from left to right, by the scale of ten, as do simple whole 
numbers,' may be added, subtracted, multiplied, and divided, in 
like manner. / 

^ ADDITION. 

183. Ex. 1. Add together 5.018, 171.16, 88.133, 1113.6, 
.00456, and 14.178. Ans. 1392.09356. 

OPERATION. 

5.018 

2 7 J 1 g We write the numbers so that figures of the 

g g'^ ^ ^ same decimal place shall stand in the same 

-i -k -k q*f> column, and then, beginning at the right hand, 

n c\ A K a. ~ ^^^. ^^®°^ *^ whole numbers, and place the 

.00400 decimal point in the result directly under those 

1 4.1 7 8 above. 



1 3 9 2.0 9 3 5 6 



Rule. — Write the numbers so that figures of the same decimal place 
shall stand in the same column. 

Add as in whole numbers, and point off, in, the sum, from the right 
hand as many places for decimals as equal the greatest number of deci- 
mal places in any of the numbers added. 

Proof. — The proof is the same as in addition of simple num- 
bers. 

Examples for Practice. 

2. Add together 171.61111, 16.7101, .00007, 71.0006, and 
1.167895. Ans. 260.489775. 

3. Add together .16711, 1.766, 76111.1, 167.1, .000007, and 
1476.1. Ans. 77756 233117. 

182. How do decimals increase and decrease 1 How may they be added, 
subtracted, multiplied, and divided ? — 183. How are decimals arranged for 
Addition ? The rule for addition of decimals ? What is the proof 
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4 Add together 151.01, 611111.01, 16.5, 6.7, 46.1, and 
.67896. Ans. 611331.99896. 

5. Add fiftj-six thousand, and fourteen thousandths ; nine- 
teen, and nineteen hundredths ; fifty-seven, and forty-eight ten 
thousandths ; twenty-three thousand five, and four tenths ; and 
fourteen miUionths. Ans. 79081.608814. 

6. What is the sum of forty-nine, and one hundred and five 
ten thousandths ; eighty-nine, and one hundred seven thou- 
sandths; one hundred twenty-seven millionths; forty-eight ten 
thousandths? Ans. 138.122427. 

7. What is the sum of three, and eighteen ten thousandths ; 
one thousand five, and twenty-three thousand forty-three mil- 
lionths ; eighty-seven, and one Tiundred seven thousandths ; forty- 
nine ten thousandths; forty-seven thousand, and three hundred 
nine hundred thousandths ? Ans. 48095.139833. 

SUBTRACTION. 

184. Ex. 1. From 74.806 take 49.054. Ans. 25.752. 

OPERATION. Having written the less number under the greater, so 

7 4.8 6 *^2it figures of the same decimal place stand in the same 

4 9.0 5 4 column, we subtract as in whole numbers, and place the 

— '. decimal point in the result, as in addition of decimals. 

2 5.7 5 2 

Rule. — Write the less number under the greater^ so that figures of the 
same decimal place shall stand in the same column. 

Subtract as in wJiole number^, and point off the remainder as in addi" 
tion of decimals. 

Proof. — The proof is the same as in subtraction of simple 
numbers. 

Examples for Practice. 



2. 

1 1.0 7 8 
9.81 


3. 
47.117 
8.7 8 1 9 5 


4. 

4 6.1 3 • 
7.8 9 1 5 


5. 
8 7.1 7 
1.1 198 6 


1.2 6 8 


3 8.3 3 5 5 


3 8.2 3 8 5 


8 5.9 8 7 1 4 


6. From 81.35 take 11.678956. 

7. From 1 take .876543. 

8. From 100 take 99.111176. 

9. From 87.1 take 5.6789. 


Ans. 69.671044. 
Ans. .123457. 
Ans. .888824. 
Ans. 81.4211. 



18i. What is the rule for subtraction of decimals 1 What \s t\v^ vt^^^ 
16* 
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10. Prom 100 take .001. Ans. 99.999, 

11. From seventy-three, take seventy-three thousandths. 

Ans. 72.927. 

12. From three hundred sixty-five take forty-seven ten thou 
sandths. Ans. 364.9953. 

13. From three hundred fifty-seven thousand take twenty- 
eight, and four thousand nine ten millionths. 

Ans. 356971.9995991. 

14. From .875 take .4. Ans. .475. 

15. From .3125 take .125. Ans. .1875. 

16. From .95 take .44. Ans. .51. 

17. From 3.7 take 1.8. Ans. 1.9. 

18. From 8.125 take 2.6875. Ans. 5.4375. 

19. From 9.375 take 1.5. Ans. 7.875. 

20. From .666 take ,041. Ans. .625. 

MULTIPLICATION. 

185. Ex. 1. Multiply 18.72 by 7.1. Ans. 132.912. 

OPERATION. We multiply as in whole numbers, and point off on 

1 8.7 2 the right of the product as many figures for decimab 

7 2 ^ there are decimal figures in the multiplicand. and 

multiplier. 

18 7 2 The reason for pointing off decimals in the product as 
1310 4 above will' be seen, if we convert the multiplicand and 
1 Q o 1 o Daultiplier into common fractions, and multiply them 
1 tJ /.y 1 Z together. Thus, 18.72= 18JX = JUAA ; and 7.1 = 7X 
= H. Then J^^ X H = Hm^ = 1323^^^^ = 182.912, Ans., tte 
same as in the operation. 

Ex. 2. Multiply 5.12 by .012. 

OPERATION. Since the number of figures in the product is 

^ J 2 ^^* equal to the number of decimals in the multi- 

1 9 plicand and multiplier, we supply the deficiency 

* ^ '^ by placing a cipher on the left hand. 

10 2 4 The reason of this process will appear, if we 

5 12 perform the question thus : 5.12 = 5JU^ =444, and 

TT^TT-. A . i^^-^- Then4^XT**ir=T*M4T=^6144, 

.U b 1 4 4 Ans. Ans., the same as before. Hence we deduce the 

following 

185. In maltipHcation of decimals how do you point off the product? 
The reason for it ? When the number of figrures in the product is not equal 
to the number of decimals in the multiplicand and multiplier, what must be 
done? 
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BuLE. — Multiply as in whole numbers, and point off as many figures 
for decimals J in the product, as there are dedmcUs in the multiplicand and 
multiplier. 

If there be not so many figures in the product as there are decimal 
places in the multiplicand and multiplier, supply the deficiency by prefix- 
ing ciphers. 

Note. — To multiply a decimal by 10, 100, 1000, &c., remove the deci- 
mal point as many places to the right as there are ciphers in the multiplier ; 
and if there be not places enough in the number, annex ciphers. Thus, 
1.25 X 10 = 12.5 ; and 1.7 X 100 = 170. 

Proof. — The proof is the same as in multiplication of simple . 
numbers. 

Examples for Practice. 

8. Multiply 18.07 by .007. Ans. .12649. 

4. Multiply 18.46 by 1.007. Ans. 18.58922. 

5. Multiply .00076 by .0015. Ans. .00000114. 

6. Multiply 11.37 by 100. Ans. 1187. 

7. Multiply 47.01 by .047. Ans. 2.2^0947. 

8. Multiply .0701 by .0067. Ans. .000469#ld|| 

9. Multiply 47 by .47. Ans. 22.09. ^' 

10. Multiply eighty-seven thousandths by fifteen millionths. 

Ans. .000001305. 

11. Multiply one hundred seven thousand, and fifteen ten 
thousandths by one himdred seven ten thousandths. 

Ans. 1144.90001605. 

12. Multiply ninety-seven ten thousandths by four hundred, 
and sixty-seven hundredths. Ans. 3.886499. 

13. Multiply ninety-six thousandths by ninety-six hundred 
thousandths. Ans. .00009216. 

14. Multiply one million by one millionth. Ans. 1. 

15. Multiply one hundred by fourteen ten thousandths. 

Ans. .14. 

16. Multiply one hundred one thousandths by ten thousand 
one hundred one hundred thousandths. Ans. .01020201. 

17. Multiply one thousand fifty, and seven ten thousandths by 
three hundred five hundred thousandths. Ans. 3.202502135. 

18. Multiply two million by seven tenths. Ans. 1400000. 

185., What is the rule for multiplication of decimals ? What is the proof? 
How do you multiply a decimal by 10, 100, 1000, &c. ? 
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19. Multiply four hundred, and four thousandths by thirty, and 
three hundredths. * Ans. 12012.12012. 

20. What cost 461b. of tea at $ 1.125 per pound ? 

Ans. $51.75. 

21. What cost 17.125 tons of hay at $ 18.875 per ton ? 

Ans. $323.234375. 

22. What cost 181b. of sugar at $ 0.125 per pound ? 

Ans. $ 2.25. 

23. What cost 375.25bu. of salt at $ 0.62 per bushel ? 

Ans. $ 232.655. 

DIVISION. 
186. Ex. 1. Divide 45.625 by 12.5. Ans. 3.65. 

OPERATION. We divide as in whole numbers, and 

1 2.5 'i 4 5.6 2 5 ( 3.6 5 since the divisor and quotient are the two 

Qf? K factors, which, being multiplied together, 

produce the dividend, we point off two 

decimal figures in the quotient, to make the 

812 number in the two Actors equal to the pro- 

7 5 duct or dividend. 



The reason for pointing off will also be 

6 2 5 seen by performing the question with the 

6 2 5 decimals in the form of common fractions. 

Thus, 45.625 = 45^ = U/U^, and 

12.5= 123^ «i^. 'Then,^VW 
« WV X i^V « mm = W = 3^ == 3.65, Ans.,^?^fore. 

Ex. 2. Divide 175 by 2,5. Ans. .07. 

OPERATION. We divide as in whole numbers, and since we 

2^ ) .1 7 5 ( .0 7 have but one figure in the quotient, we place a 

17 5 cipher before it, which removes it to the place 

- of hundredths, and thus makes the decimaJ 
places in the divisor and quotient equal to 

those of the dividend. 

The reason for prefixing the cipher will appear more obvious by 
solving the question with the decimals in the form of common fractions. 
Thus, .175 = ^m,, and 2.5 = 2^^ =. ff Then ^^ ^ ^^ 

iWir X M = WWV = ik = -07, Ans., as before. Hence the 
following 

186. In division of decimals how do you point off the quotient? What 
Is the reason for it ? If the decimal places of the divisor and quotient are 
not equal to the dividend, what must be done ? 
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BuLE. — Dwide as in whole numbers, and point off as many decimals 
in the qiiotient as the decimals in the dividend exceed those of the divisor; 
but if there are not as many, supply the deficiency by prefixing ciphers. 

Note 1. — When the decimal places in the divisor exceed those in the 
dividend, make them equal bj annexing ciphers to the dividend, and the 
quotient will be a whole number. 

Note 2. — When there is a remainder after dividing the dividend, ciphers 
may be annexed, and the division continued, the ciphers thus annexed being 
regarded as decimals of the dividend ; to indicate in any case that the division 
does not terminate, the sign plus (+) can be used. 

Note 3. — When a decimal number is to be divided by 10, 100, 1000, &c., 
remove the decimal point as many places to the left as there are ciphers in 
the divisor, and if there be not figures enough in the number, prefix ciphers. 
Thus 1.25 -^ 10 = .125 ; and 1.7 -f- 100 = .017. 

Proof. — The proof is the same as in diyision of sunple 
numbers. 

Examples for Practice. 

8. Divide 183.375 by 489. Ans. .375. 

4. Divide 67.8632 by 32.8. Ans. 2.069. 

5. Divide 67.56785 by .035. Ans. 1930.51. 
• 6. Divide .567891 by 8.2. Ans. .069255. 

7. Divide .1728 by 10. Ans. .01728. 

8. Divide 13.50192 by 1.38. Ans. 9.784. 

9. Divide 783.5 by 6.25. Ans. 125.36. 

10. Divi^ 983 by 6.6. Ans. 148.939+. 

11. Divide 172.8 by 1.2. Ans. 

12. Divide 1728 by .12. Ans. 

13. Divide .1728 by .12. Ans. 

14. Divide 1.728 by 12. Ans. 

15. Divide 17.28 by 1.2. Ans. 

16. Divide 1728 by .0012. Ans. 

17. Divide .001728 by 12. Ans- 

18. Divide 116.31 by 1000. Ans. .11631. 

19. Divide one hundred forty-seven, and eight hundred 
twenty-eight thousandths by nine, and seven tenths. 

Ans. 15.24. 

20. Divide seventy-five, and sixteen hundredths by five, and 
forty-two thousand eight hundred one hundred thousandths. 

^ Ans. 13.846+. 

186w The rule for division of decimals ? What is note 1 1 Note S 1 
Note 5 1 What is the proof? • 
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21. Divide six hundred seventy-eight thousand seven hundred 
sixty-seven millionths, by three hundred twenty-eight thousandths. 

Ans. 2.069-f . 
REDUCTION. 

187t To reduce a common fraction to a decimal. 
Ex. 1. Reduce f to a decimaL Ans. .625. 

OPERATION. Since we cannot divide the nu- 

8 ) 5.0 ( 6 tenths. merator, 5, by 8, we reduce it to 

4 3 tenths by annexing a cipher, and 

then dividing, we obtain 6 tenths 

8)20(2 hundredths. ^^.* remainder of 2 tenths. Re 

'^ I g ^ ducingthis remainder to hundredths 

by annexing a cipher, and dividing, 

Q \ A e\ / K au j^x, ^^ obtain 2 hundredths and a re- 

« ) 4 ( D thousandths. mainder of 4 hundredths, which be- 

^ ^ ing reduced to thousandths by an- 

Ans. .625. nexing a cipher, and then dividing 

Or thus : 8 ) 5.0 again, gives a quotient of 6 thou- 

. - sandths. The sum of tlie several 

•^ ^ ^ quotients, .625, is the answer. 

To prove that .625 is equal to |^, we change it to the form of a com- 
mon fraction, by writing its denominator (Art. 176), and reduce it to 
its lowest terms. Thus, ^\^ = |, Ans. 

Rule. — Annex ciphers to the numerator, and divide by the denomi- 
nator. Point off in the quotient as many decimal places as there have 
been ciphers annexed. 

Examples fob Practice. 

2. Reduce f to a decimal. Ans. .75. 

3. Reduce J to a decimal. Ans. .875. 

4. What decimal fraction is equal to -^ ? Ans. .4375. 

5. Reduce ^ to a decimaL Ans. .235294+. 

6. Reduce -^^ to a decimaL Ans. .363636-|-. 

7. Reduce -3^ to a decimal. Ans. .416666-|-. 

Note. — In reducing a common fraction to a decimal, when the denoiri- 
nator contains other prime factors than 2 and 5, there cannot be an exact 
division of the' numerator ; but, on continuing the division, some figure or 
figures of the quotient will be continually repeated. 

A decimal, of which there is a continual repetition of the same figure or 
figures, is called an infinite or circulating decimal. 

The figures that repeat are called repetends. When the repetend is pre- 

187.* How do you reduce a common fraction to a decimal ? How can yon 
prove the answer correct ? The rule for reducing a common fraction to 4 
decimal ? 
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ceded by another decimal, the whole is called a mixed repetend, and the 
part not repeating is called the Jinite part. To mark a repetend, a dot (.) 
is placed over the first and last of the repeating figures. Thus, the answer 
to example sixth, .36, is a repetend ; and the answer to example seventh, 
.4l6y<is a mixed repetend, of which the figure 6 is the repetend, and the 
figures 41 the finite part. 

To change an infinite decimal to an equivalent common fraction, we 
write the repetend for the numerator^ and as many nines as the repetettd has 
figures for the denominator. Thus, ^6 = ff = ^ ; and the mixed repe- 

tend, 416 = l^=^fM = A- 

A decimal other than a repetend is changed to the form of a common frao* 
tion, simply by writing the aenominator un£r the given numerator. (Art. 176.) 
Thus, .75 = ^ = I; .005 = y^lT = sh- 

8. Reduce .875 to a common fraction. 

9. Change .4375 to the form of a common fraction. 

10. Change .72 to a common fraction. Ans. ^, 

11. Change .135 to a common fraction. Ans. ^. 

12. What common fraction is equivalent to .23562 ? 

Ans. UiU- 

13. Change .093 to an equivalent common fraction. 

Ans. Z^. 

I88t To reduce a denominate •number to a decimal 
of a higher denomination. 

Ex. 1. Reduce 8s. 6d. 3far. to the decimal of a pound. 

Ans. .428125. 

OFEBATioN. We commence with the 3far., which we re- 

4 3.0 duce to hundredths, by annexing two ciphers ; 

_ and then, to reduce these to the decimal of a 

1 2 6.7 5 penny, we divide by 4£ar., since there will be 4 as 

2 8 5 fi 2 5 ft ^^^7 hundredths of a penny as of a farthings 
£ u o.o D ^ o u u ^^^ obtain .75d. Annexing this decimal to the 

•428125 ^^'1 ^® divide by 12d., ance there will be ^ as 
many shillings as pence ; and then the 8s. and 
this quotient by 208., since there wifl be ^ as many pounds as shillings, 
and obtain .4281 25£ for the answer. 

Rule. — Divide the lowest denomination, annexing ciphers if necessa- 
ry, by that number which wiU reduce it to one of the next higher denomi- 
nation. Then divide as before, and so continue dividing till the decimal 
is of the denomination required. 

187. What is an infinite decimal? A repetend'? A mixed repetend? 
How is an infinite decimal changed to the form of a common fraction ? — 
188. The rule for reducing a denominate number to a decimal of a higher 
denomination ? 
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Note. — The given denominate namber may also be reduced to a fhiction 
of the required denomination (Art. 170), and then this fraction to a decimal 
'Art. 187). Thus, 28. 6d. = ^ = i = .125£. 

Examples fob Practice. 

2. Reduce 15s. 6d. to the fraction of a pound. Ans. .775. 

3. Reduce 5cwt. 2qr. 141b. to the decimal of a ton. 

Ans. 282. 
^ 4. Reduce 3qr. 211b. to the decimal of ft cwt. - Ans. .96. 
5. Reduce 6fur. 8rd. to the decimal of a mile. Ans. .775. 
" 6. Reduce 3R. 19p. 167ft. 72in. to the decimal of an acre. 

Atis. .872595+. 

189. To find the value of a decimal in whole numbers 
of a lower denomination. ^^ 

Ex. 1. What is the value of .9875 of a pound ? Ans. 19s. 9d. 

operatiom: There will be 20 times aa many ten thousandths of a 

.9875 shilling as of a pound ; therefore, we multiply the deci- 

2 Q mal, .9875, by 20, and reduce the improper fraction to 

. " a mixed number by pointing off four figures on the 

19.7^00 right, which is dividmg by its denominator, 10000. 

1 2 The figures on the left of the point are shillings, and 

- ■ those on the nght decimahof a shilling. The decimal 

9.0 .7500 we multiply by 12, and, pointing off as before, 

obtain 9d., which, taken with the 19s., gives 19s. 9d. for the answer. 

Rule. — Multiply the decimal by that number which will reduce it to the 
next lower denomination^ and point off as in multiplication of decimals. 

ITien, multiply the decimal part of the product^ and point off as be/ore. 
Continue in like manner till the decimal is reduced to the denonm^ions 
required, '/ 

The several whole numbers of the successive products will be^.the 
answer. 

Examples fob Practice. 

2. What is the value of .628125 of a pound ? 

Ana* 12s. 6Jd. 

3. What is the value of .778125 of a ton ? 

Ans. 15cwt. 2qr. 61b. 4oz. 

4. What is the value of .75 of an ell English ? " ^ 

Ans. 3qr. dna.^^ 

5. What is the value of .965625 of a mile ? 

Ans. 7fur. 29rd. 

)89. What is the rule for finding the value of a decimal in whole nurahers 
n SL lower denomination 1 
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6b What is the value of .94375 of an acre ? 

Ans. 3R. 31p. 

7. What is the value of .815625 of a pound Troy ? 

Ans. 9oz. 15pwt. 18gr. 

8. What is the value of .5555 of a pound apothecaries' weight ? 

Ans. 6S 53 09 IQ^fer. 

MISCELLANEOUS EXERCISES. 

1. What is the value of 15cwt 3qr. 141b. of coffee at $9.50 
per cwt ? Ans. $ 150.95^. 

2. What cost 17T. 18cwt. Iqr. 71b. of potash at $ 53.80 per 
ton? Ans. $ 963.88+. 

3. What cost 37 A. 3R. 16p. of land at $ 75.16 per acre? 

Ans. $ 2844.80+. 

4. What cost 15yd. 3qr. 2na. of cloth at $ 3.75 per yard ? 

Ans. $5^.53+. 

5. What cost 15f cords of wood at $ 4.62 J per cord ? 

Ans. $71.10+. 

6. What cost the construction of 17m. 6fur. 36rd. of railroad 
at $ 3765.60 per mile ? Ans. $ 67263.03+. 

7. What cost 27hhd. 21gal. of temperance wine at $ 15.37^ 
per hogshead ? Ans. $ 420.24+. 

8. What are the contents of a pile of wood, 18ft. 9in. long, 
4ft. 6in. wide, and 7fu 3in. high ? Ans. 611ft. 1242in. 

9. What are the contents of a board 12ft. 6in. long, and 2ft. 
9in. wide ? Ans. 34ft. 54in. 

10.. Bought a cask of vinegar containing 25gal. 3qt. Ipt. at 
$0.37^ per gallon ; what was the amount? Ans. $ 9.70+. 

11. Bought a farm contaming 144A. 3R. 80p. at $ 97.62^ per 
acre ; what was the. cost of the farm ? Ans. $ 14149.52+. 

12. Sold Joseph Pearson 3T. 18cwt. 211b. of salt hay at 
$9.37^ per ton. He having paid me $20.25, what remains 
due? ' - Ans. $16.41+ 

13. If j- of a cord of wood cost $5.50, what cost one cord? 
What cost 7i cords ? Ans. $ 48.71 -|-. 

14. If 4f yards of cloth cost $ 12f, what cost 17f yards? 

Ans. $ 46.18+ 

15. The ship Constantine cost $35000; | of it was sold to 
Captain Samipson for $ 9000 ; ^ of the remainder to T. Lamb for 
$ 9200, and the balance to another person at a profit of $ 500 j 
what was imined in the sale of the whole ship ? Ans. $ VIQ^. 

17 
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PERCENTAGE. 

190* Pebcentage and Per Cent, are terms derived from pefi 
centum, meaning bj the hundred. 

Percentage is an allowance, at a certain rate, by the hmidred. 

The Rate per cent, is the rate of allowance by the hundred ; as 1 
per cent., or 1 hundredth. 

The Basis of percentage is the number on which the percent- 
age is reckoned. 

Rates per cent, being hundredths may be expressed in the 
same manner as hundredths in decimal fractions.^ Thus, 5 per 
cent is written .05 ; 25 per cejit., .25, &c. 

When the rate per cent is more than 100 per cent, it is ex- 
pressed decimally as a mixed number. Thus, 103 per cent, 
equal to -f^J, is written 1.03. 

When the rate per cent is less than 1 per cent, or less than 
one hundredth, it may be often conveniently expressed as a 
(jomplex decimal (Art. 180, Note). Thus, ^ of 1 per cent may 
be written .005, or .OOJ ; 12| per cent, .122, or .12 J, &c 

Note. — The sign vo ^ often used, in business, instead of the words 
per cent 

Examples. 

Write decimally 2 per cent; 3 per cent; 5 per cent; 6 per 
cent; 7 per cent; 8 per cent; 10 per cent; 12 per cent; 
15 per cent ; 25 per cent ; 30 per cent ; 40 per cent. ; 50 per 
cent ; 60 per cent ; 75 per cent ; 100 per cent ; 105 per cent ; 
115 per cent ; 6 J per cent ; 8|- per cent ; 20^ per cent. ; \ of 
1 per cent ? ^ of 1 per cent ; ^ of 1 per cent ; -j^ of 1 per 
cent ; J of 1 per cent 

191. To find the percentage of any quantity. 

Ex. 1. Bought a house for $ 625, and sold it at 6 per cent 
advance ; what did I gain by the sale ? Ans. $ 37.50. 

— ■ 

190. From what are the terms percentage and per cent derived, and what 
the meaning ? Define percentage. How is the rate written when more than 
100 ? How when less than 1 ? If the per cent, is a fraction, oi* contatni 
A fraction, what is the fraction, if expressed decimally ? 
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oFEBATioN. Since the rate is 6 per cent, or 

Sum, $ 6 2 5 jfjT = .06, we multiply the $ 625 

Bate per cent^ .0 6 by the decimal expression .06, and 

T» - . A OFT n n point off as in multiplication of 

Per cent, or gain, $3 7.5 decimal fraxjtions. 

Rule. — Multiply the given quantity or number by the rate per cent., 
expi-essed as a decimal, and point off the product as in mukiplication of 
decimal fractions, (Art. 185.) 

Note. — If the per cent, contains a fraction that cannot be expressed 
in an exact decimal, or, if thus expressed, would require several figures, it is 
more conyenient to multiply by it as a complex decimaL 

Examples fob Practice. 

2. What is 2 per cent, of $ 325 ? Ans. % 6.50. 

3. What is 5 per cent, of $ 789 ? Ans. % 39.45. 

4. What is 6 per cent of $ 856.49 ? Ans. $ 51.389. 

5. What is 7 J per cent, of 765 tons ? Ans. 57.375 tons. 

6. What is 9^ per cent, of $ 5000 ? Ans. $ 490. 

7. What is J per cent of $ 1728 ? Ans. $ 15.12. 

8. What is 4^ per cent of 587 yards ? Ans. 26.415 yards. 

9. I lost 10 per cent of $ 975 ; how much have I remain- 
ing? Ans. $877.50. 

10. Sent to Liverpool 5000 bushels of wheat, which cost me 
$ 1.25 per bushel ; but 25 per cent, of the wheat was thrown 
overboard in a storm, and the remainder was sold at $ 2 per 
bushel ; what was gained on the wheat ? Ans. $ 1250. 

11. T. Page received a legacy of $8000; he gave 19 per 
cent of it to his wife, 37 per cent, of the remainder to his sons, 
and $ 2000 to his daughters ; what sum had he remaining ? 

Ans. $2082.40. 

12. My tailor informs me it will take 10 square yards of 
cloth to make me a full suit of clothes. The cloth I am about 
to purchase is If yards wide, and on sponging it will shrink 5 
per cent, in width and 5 per cent, in length. How many yards 
of the above cloth must I purchase for my " new suit " ? 

Ans. 6yd. Iqr. l^^/^na. 

13. A man having $ 10000, lost 15 per cent, of it in specula- 
tion ; what sum had he remaining ? Ans. $ 8500. 

191. Explain the operation for finding the percentage of any quantity 
the reason for the process ? The rule 1 
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SIMPLE INTEREST. 

192« Interest is an allowance made for the use of monej, or 
for value received. 

The Rate per cent, is the sum paid for the use of $ 100, 100 
cents, 100 £, &c., for any given time, but usually for one year. 

The Prineipal is the sum on which the interest is computed. 

The Amount is the interest and principal added together. 

legal Interest is the rate per cent, established by law. 

Usury is a higher rate per cent than is allowed by law. 

The legal rate per cent, varies in the different States and in 
different countries. 

In Maine, New Hampshire, Vermont, Massachusetts, Rhode 
Island, Connecticut, Pennsylvania, Delaware, Maryland, Virginia, 
"West Virginia, North Carolina, Tennessee, Kentucky, Ohio, In- 
diana, Illinois, Iowa, Missouri, Arkansas, Mississippi, Florida, 
New Mexico, District of Columbia, and on debts or judgments 
in favor of the United States, it is 6 per cent. 

In New York, New Jersey, Michigan, Wisconsin, Minnesota, 
Greorgia, and South Carolina, it is 7 per cent. 

In Alabama and Texas, it is 8 per cent. 

In California, Oregon, Nevada, and Colorado, it is 10 per cent 

In Louisiana, except bank interest, it is 5 per cent 

In Canada, Nova Scotia, and Ireland, it is 6 per cent 

In England and France, it is 5 per cent 

Note. — The legal rate, as above, in some of the States, is only that 
which the law allows, when no particular rate is mentioned. By special 
ao^reement between parties in Indiana, Michigan, Illinois, Iowa, Arkansas, 
Mississippi, and Missouri, interest can be taken as high as 10 per cent. ; in 
Ohio, Florida, and Louisiana, as high as 8 per cent. ; in Minnesota, Texas, 
and Wisconsin, as high as 12 percent. ; and in California, Colorado, Massa- 
chusetts, Nevada, and Rhode Island, any per cent. 

193. To find the interest of f 1 at 6 per cent, for any 

given time. 

Since the interest of $ 1 is 6 cents, or yj^ of the principal, for 
1 year, or 12 months, fqr 1 month it will be -^ of 6 cents, or i 

192. What is interest ? What is rate per cent. ? What is the principal ? 
What is the amount ? What is legal interest ? What is usury ? What is 
the legal rate per cent, in the different States ? In Canada, Nova Scotia, and 
Ireland 7 In England and JB'rance 1 



<, 



SniPLE IKTEBEST. 197 

cent, equal to 5 mills, or ^^ of the principal ; and for ^ months, 
twice 5 mills, or 1 cent, or y^ of the principaL 

Since the interest for 1 month, or 30 days, is 5 mills, the interest 
for 6 days, or ^ of 30 days, will be 1 mill, or xrAra of the principal. 

Since 1 day, 2 days, &c., are ^, f , &c., of 6 days, the interest 
for any number of days less than 6 will be as many sixths of a 
mill, or six thousandths of the principal, as ther^ are days. 

Also, since the interest for 2 months is 1 cent, or ^^ of the 
principal, for 100 times 2 months, or 200 months, or 16 years 
8 mo., it will be 100 cents, or equal to the whole principaL 

Hence, the 

TABLE. 

Interest of $ 1, at 6 per cent. 
For 12 mo. = 1 yr. is $0.06, equal j^ of the principal. 
« 2mo. = i yr. " 0.01, " r*T « " 

« 1 mo. = tV yr. " 0.005, « jy^ ^' « 

" 6da. = i mo. " 0.001, " nyW " " 

'* 1 da. = gV " « O.OOOi, " ^Ty " 

ALSO, 

For 200 mo. =16 yr. 8 mo. is $ 1.00, equal the whole principaL 
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Ex. 1. What is the interest of $ 1 for 2yr. 7mo. 20da.? 

Ans. $0,158^. 

FIRST OPERATION. The interest for 2 years will be 

interest for 2y. =« ,1 2 twice as much as for 1 year, or 12 

" " 7mo. = .035 cents ; and since the interest for 2 

** " 20da. =«= .0 3^ months is 1 cent, for 7 months it 

' '. ? will be 3 J cents. And as the in^ 

Ans. $ 0.1 5 8^ terest for 6 days is 1 mill, for 20 
days it will be S)- mills. Adding 
the seyeral sums, we have $ 0.158^ for the answer. 

193. Explain the operatioa. 
17* 
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SECOND OPERATIOir. 

Principal, $1.0 

I of the prin., .12 5 Int for 2yr. Ima 

y^ of the prin., .0 3 3 j ^ Int. for 6mo. 20da. 

$0.1 5 8^ Int. for 2yr. 7mo. 20cla. 

The time, 27. 7mo. 20da., is equal to 2y. Imo. + 6mo. 20da- Now, 
nnce the interest on any sum, at 6 per cent., in 200 months equals the 
principal, for 2y. Imo., or \ of 200 months, it will equal ^ of the prin- 
cipal. We, therefore, take i of the principal, $ 1.00, equal 12 cents 
and 5 mills, as the interest for 2y. Imo. The balance of time, 6mo. 
20da., or 6| mo.j being J^ of 200 months, we take ^ of the principal, 
equal 8 cents and 3^ mills as the interest for 6mo. 20da. We add the 
interest for the parts of the whole time, and obtain, as by first opera- 
tion, $ 0.158^, as the whole interest. 

Rule 1. — Reckon 6 cents for every year^ 1 cent for every two 
MONTHS, 5 miUs for the odd months 1 miU for every 6 days ; and for 
any mtmber of days less than six, as many sixths of a mill as there are 
days. Or, 

Reduce the years and months to months, and caU half the number 0] 
montJis cents, and one sixth the number of days mills. Or, 

Rule 2. — Take such fractional part or parts of the principal as the 
number expressing the time is of 200 months. 

Examples fob Practice. 

2. What is the interest of $ 1 for ly. 4mo. 6da. ? 

Ans. $ 0.081. 

3. What is the interest of $ 1 for ly. 9mo. 12da. ? 

Ans. $0,107. 

4. What is the interest of $ 1 for 3y. 8mo. 19da. ? 

Ans. $0.223f 

5. What is the interest of $ 1 for 2y. Imo 20da. ? 

Ans. $0.128J. 

6. What is the interest of $ 1 for 7y. 15da. ? 

Ans. $0,422^. 

7. What is the interest of $ 1 for 3mo. 28d. ? 

Ans. $ 0.019f 

8. What is the interest of $ 1 for 4y. 2mo. 5da.? 

Ans. $ 0.250f. 

9. What is the interest of $ 1 for 4mo. 3da. ? Ans. $ 0.020^. 

»-»»- — . 

193. Explain the second opemtion. The first rale ? The second nilef 
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194. To find the interest of any sum at 6 per cent, for 
any given time. 

Ex. 1. What is the interest of $926 for 3y. llmo. 15da.? 
What is the amount ? 

Ans. Interest, $ 219.925 ; Amount, $ 1145.925. 

OPSBATION. 

Principal, $ 9 2 6 

Interest of $ 1, .2 3 7 j. 

We find the interest of $ 1 for the 

6 48 2 given time to be $0.2374. (Art 193 ) 

2 7 7 8 Now, since the interest 01$ 1 is $ 0.237^, 

18 5 2 ^^^ interest of $ 926 will be 926 times as 

4. g 3 much ; therefore we multiply them to- 
gether. To find the amount, we add the 



Interest, $ 2 1 9.9 2 5 principal to the interest 
Principal, 926 

Amount, $ 1 1 4 5.9 2 5 

Rule. — Find the interest o/* $ 1 for Oie given time ; then multiply the 
principal hy the number denoting this interest^ and point off as in multipli- 
cation of decimal fractions. (Art. 185.) 

To find the amount, add the principal to the interest. 

Note. — If the interest of $ 1 contains a common fraction, the fraction 
may be reduced to* a decimal, if more convenient. The interest may also be 
muitipUed by the nomber denoting the principal, when it is preferred. 

Examples for Practice. 

2. What is the interest of $ 197 for 1 year ? Ans. $ 11.82. 

3. What is the interest of $ 1728 for 3 years ? Ans. $ 311.04. 

4. What is the interest of $ 69 for 2 years? Ans. $8.28. 

5. What is the interest of $ 1728 for 1 year, 6 months? 

Ans. $ 155.52. 

6. What is the interest of $ 16.87 for 1 year, 8 months ? 

Ans. $ 1.687. 

7. Required the interest of $ 118.15 for 2 years, 6 months. 

Ans. 17.722. 

8. Required the interest of $97.16 for 1 year, 5 months. 

Ans. $ 8.258. 

9. Required the interest of $789.87 for 1 year, 11 months. 

Ans. $ 90.835. 

194. Explain the operation for finding the interest on any sum of money 
at 6 per cent for any given time. The rule ? How do you find the amount t 
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10. Required the amount of $ 978.18 for 2 years, 8 months. 

Ana. $1110.234. 

11. Bequired the amount of $ 87.96 for 1 month. 

Ans. $88,399. 

12. Bequired the amount of $ 81.81 for 8 years, 4 months. 

Ans. $ 122.715. 

13. Required the amount of $ 0.87 for 7 years, 3 months. 

Ans. $ 1.248. 

14. What is the interest of $ 1.71 for 2 years, 2 days ? 

Ans. $0,205. 

15. Required the interest of $ 100 for 8 years, 4 months, 1 
day. Ans. $50,016. 

16. Required the interest of $ 3.05 for 2 months, and 2 days. 

Ans. $^0,031. 

17. What is the interest of $ 761.75 for 1 year^ 2 months, 18 
days ? Ans. $ 55.607. 

18. What is the interest of $ 1728.19 for 1 year, 5 months, 
10 days? Ans. $ 149.776. 

19. What is the interest of $88.96 for 1 year, 4 months, 6 
days ? . Ans. $ 7.205. 

20. What is the interest of $ 107.50 for 1 month, 29 days ? 

Ans. $ 1.057. 

195t To find the interest of any sum at any rate per 
cent, for any given time. 

Ex. 1. Wliat is the interest of $ 26.25 for 2 years, 4 months^ 
at 7 per cent ? Ans. $ 4.2875. 

OPERATION. 

Principal, $2 6.2 5 

Interest of $ 1 at 6 per cent, .1 4 '^e find the interest 

on the given sum at 6 

10 5 per cent., and then add 

2 6 2 5 to this interest 4 of it- 

_ ^ self, the part denoted 

Interest at 6 per cent, - $ 3.6 7 5 by the excess of the rate 

I of interest at 6 per cent, .6125 above 6 per cent 

Interest at 7 per cent, $4.2 8 7 5 



195. Explain the operation for finding the interest on any sam at any rate 
percent. 
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Rule. — Find the interest of the given sum at 6 per cenL, and then 
add to this interest, or subtract from it, such a part of itself as the gioen 
rate is greater or less than 6 per cent. Or, 

Take such a part of the interest at 6 j>6r cent, as the given rate is of 

6 per cent, 

NoTK. — I- of the interest at 6 per cent, will be that at 1 per cent ; |, that 
at 6 per cent ; J, that at 7 per cent ; twice the interest at 6 per cent., that at 
12 per cent, etc. 

Examples fob Practice. 

1. What is the interest of $ 144 for one year at 7 per cent. ? 

Ans. $ 10.08. 

2. What is the interest of $ 850 for 1 year, 7 months, 18 days, 
at 7 per cent. ? Ans. $ 97.18. 

3. What is the interest of $865.75 for 3 years, 9 months, 24 
days, at 7 per cent? ^ Ans. $ 231.299. 

4. What is the interest of $ 960.18 for 1 year, 2 months, at 

7 per cent ? Ans. $ 78.414. 

5. What is the interest of $ 1728.19 for 3 years, 8 months, 
10 days, at 7 per cent. ? Ans. $ 446.929. 

6. What is the interest of $ 17.90 for 8 months, 4 days, at 7 
per cent. ? ' Ans. $ 0.849. 

7. What is the interest of $1165.50 for 5 years, 3 months, 
9 days, at 7 per cent ? Ans. $ 430.36. 

8. What is the interest of $ 1237.90 for 1 year, 7 months, 3 
days, at 7 per cent ? Ans. $ 137.922. 

9. What is the interest of $156.80 for 3 years and 3 days, 
at 3 per cent ? Ans. $ 14151. 

10. What is the interest of $ 579.75 for 1 year, 2 months, 2 
days, at 5 per cent ? Ans. $ 33.979. . 

11. What is the interest of $ 7671.09 for 2 years, 8 months, 
5 days, at 8 per cent ? Ans. $ 1645.02. 

12. What is the interest of $943.11 for 1 month, 29 days, at 
9 per cent ? Ans. $ 13.91. 

13. What is the interest of $ 975.06 for 2 years, 7 months, 9 
days, at 8^ per cent ? Ans. $ 209.82. 

14. What is the amount of $1000 for 3 years, 3 months, 29 
days, at 5^ per cent ? Ans. $ 1183.18. 

^ 15. What is the interest of $765 for 2 years, 9 months, at 1 
per eent ? Ans. $ 21.037. 

16. What is the interest of $979.15 for 3 years, 2 months, 4 
days, at 12^ per cent ? Ana. $ ^^^.^^ 
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196* Second method of finding the interest -of any sum, 
at any rate per cent., for any time. 

Ex. 1. What is the interest of $ 26.25 for 3 years, 5 months, 
and 15 days, at 8 per cent ? Ans. $ 7.262. 



OPERATION. 

Principal, $2 6.2 5 

Eate per cent., .0 8 

Interest for 1 year, 2.1 

3 

Int for 3 years, 6.3 

Int. for 4mo., ^ of ly., .7000 

Int. for Imo., ^ of 4mo., .17 5 

Int for 15da., ^ of Imo., .0875 

Int for 3y. 5mo. 15da., $7.2 6 2 5 



Having found the inter- 
est for 1 year and then for 
8 years, the interest for 5 
months is obtained by first 
taking J of 1 year's intei> 
est, for 4 months, and then 
\ of this last interest, for 
1 month. 

And since 15 days are ^ 
of 1 month, we take 4 of 1 
month's interest for the in- 
terest of 15 days, and add 
the several sums for the 



Rule. — First find the interest for one year by multiplying the prin- 
cipal by the rate per cent. ; and for ttoo or more years multiply this 
product by the number of years. 

Find the interest for months by taking the most convenient fractional 
part or parts q/*ONE year*s interest. 

Find the interest for days by taking the most convenient fractional pari 
or parts of one month's interest. 

Note. — Many practical men prefer this method of casting interest to 
any other, btat in most questions it is not so expeditious as the preceding. 
The pupil may be required to solve questions by both methods. 

Examples for Practice. 



2. What is the interest of $ 1775 for 7 years? 

Ans. $ 745.50. 

3. What is the interest of $ 987 for 3 years, 6 months ? 

Ans. $ 207.27. 

4. Required the interest of $ 69.17 for 4 years, 9 months. 

Ans. $ 19.713, 

5. Required the interest of $ 96.87 for 10 years, 7 months, 15 

Ans. $ 61.754. 



196. Explain the operation for finding the interest of any sum, at any xatff 
r cent, for any time. What it the nde ? 
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6. Required the interest of $ 1.95 for 15 years, 11 months, 
20 days. Ans. $ 1.868. 

Z, Required the interest of $ 1789 for 20 years, 1 month, 
25 days. Ans. $ 2163.199. 

8. Required the interest of $ 666.66 for 6 years, 10 months, 
13 days. Ans. $ 274.775. 

9. What is the amount of $ 98.50 for 5 years, 8 months ? 

Ans. $131.99. 
• 10. What is the amount of $ 168.13 for 8 years, 5 months, 3 
days? Ans. $ 253.119. 

11. What is the amount of $75.75 for 4 years, 2 months, 27 
days? Ans. $95,028. 

12. Required the amount of $ 675.50 for 30 years, 3 months, 
23 days. Ans. $ 1904.121. 

197t* To find the interest on pounds, shillings, pence, 
and farthings, at any rate per cent., for any time. 

/ i 

Ex. 1. What is the interest of 25£ 28. 6d. for 2 years, 6 
months, at 6 per cent. ? Ans. 3£ 15s. 5d. 2far. 

OPERATION. We reduce the 2s. 6d. to the 

25£ 2s. 6d. = 2 5.1 2 5 £ decimal of a pound r Art. 188), 

Interest of 1£ .1 5 ^^^^ annexing it to the pounds, 

multiply this principal by the in- 

12 5 6 2 5 terest of l£ for the given time. 

2 5 12 5 The product is in pounds and the 

decimal of a pound, which we 

3.7 6 8 7 5 £ = reduce to shillings, pence, and 

3£ 15s. 4d. 2far. farthings. (Art 189.) 

Rule. — Reduce (he shillings^ pencej and farthings to the decimal of a 
poundf and annex it to the pounds ; then proceed as in United States 
money ^ and reduce the decimal in the resuU to a compound number. 

Examples for Practice. 

2. What is the interest of 26£ 10s. for 2 years, 4 months, 
at 5 per cent ? Ans. 3£ Is. lOd. 

3. What is the interest of 42£ 18s. for 1 year, 9 months, 25 
days, at 6 per cent? Ans. 4£ 13s. 7fd. 

4. What is the interest of 94£ 12s. 6d. for 4 years, 6 monthly 
7 days, at 8 per cent ? Ans. 34£ 4s. 2f . 

197. How do you find the interest on pounds, shillings, penoe, and fiir* 
Iblngt 1 Repeat the role. 



I 
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lOSGELLAKEOUS EXER/^ISES. 

1. What is the interest of $ 172.50 fiom Sept 25, 1850, to 
July 9, 1852 ? Ans. $ 18.515. 

2. What is the uiterest of $ 169.75 from Dec. 10, 1848, to 
May 5, 1851 ? Ans. $ 24.472. 

3. What is the interest of $ 17.18 from July 29, 1847, to 
Sept. 1, 1851? Ans. $4,214. 

4. What is the interest of $ 67.07 from April 7, 1849, to 
Dec. 11, 1851 ? Ans. $ 10.775. 

5. Required the interest of $ 117.75 from Jan. 7, 1849, to 
Dec. 19, 1851. Ans. $ 20.841. 

6. Required the interest of $847.15 from Oct 9, 1849, to 
Jan. 11, 1853. Ans. $ 165.476. 

7. Required the interest of $7.18 from March 1, 1851, to 
Feb. 11, 1852. Ans. $0,406. 

8. What is the interest of $976.18 from May 29; 1852, to 
Nov. 25, 1855 ? Ans. $ 204.347. 

9. I have John Smith's note for $ 144, dated July 25, 1849 ; 
what is due March 9, 1852 ? Ans. $ 166.656. 

10. Georee Cogswell has two notes against J. Doe ; the first 
is for $370.83, and is dated Jan. 19, 1^0; the other is for 
$ 76.19, dated April 23, 185J ; what is the amount of both notes 
Jan. 1, 18^2? ' Ans. $499,141. 

11. What is the interest of $ 68.19, at 7 per cent, from June 
5, 1850, to Jime 11, 1851 ? Ans. $ 4.852. 

12. Required the amount of $79.15 from Feb. 17, 1849, to 
Dec. 30, 1852, at 7J per cent Ans. $ 102.119. 

13. What is the amount of $89.96 from June 19, 1850, to 
Dec^9, 1851, at 8^ per cent ? Ans. $ 100.886. 

1 4. A. Atwood has J. Smith's note for $ 325, dated June 5^ 
1849 ; what is due, at 7^ per cent, July 4, 1851 ? 

Ans. $374,022. 

15. J. Ayer has D. How's note for $1728, dated Dec. 29^ 
1849 ; what is the amount Oct 9, 1852, at 9 per cent ? 

Ans. $2160. 

16. What is the interest of $976.18 from Jan. 29, 185i;ti 
July -4, 1852, at 12 per cent ? Ans. $ 167.577. 

17. What is the amount of $175.08 from May 7, 1851, to 
Sept 25, 1853, at 7 per cent ? Ans. $ 204.289. 

18. What is the amount of $160 from Dec 11^ 1853,\to 
Sept 9, 1854, at 7 per cent, ? Ana. $ 168.8871 
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PARTIAL PAYMENTS. 

198t A Promissory Note, or note of hand, is an engagement, in 
writing, to pay a specified sum, either to a person named in the 
note, or to his order,, or to the bearer. 

A Joint Note is one signed by two or more persons, who to- 
gether are holden for its payment. / 

A Joint and Several Note is one signed by two or more persoiis, 
who separately and together are holden for its payment 

A Negotiable Note is one bo made that it can be sold or trans- 
i'erred from one person to another. 

The tfaker or Drawer of a note is the person who signs it 

The Payee, Promisee, or Holder is the person to whom it is to 
be paid. 

The Indorser of a note is the person who writes his name upon 
its back to transfer it, or as guaranty of its payment 

The Paee of a note is the sum for which it is given. 

Partial Payments or part pajonents of a note or other obligation, 
being receipted for by an entry on the back of the obligation, are 
called Indorsements, 

Merchants' Rule. 

199. When settlement is made within one year, merchants 
usually compute by the following 

Rule. — Find the amount of (he principal from the time it became due 
untU the time of payment. Then find the amount of each indorsement 
from the time it was paid until settlement, and subtract their sum from 
the amount of tJie principal 

Note. — This is a common rule in some States for any time. 

Ex. 1. $ 1234. Boston, Jan. 1, 1853. 

For value received, I promise to pay John Smith, or order, on 
demand, one thousand two hundred thirty-four dollars, with 
interest. John Y, Jones. 

Tndoj?ements : — March 1, 1853, received ninety-eight dollars. 
June 7; 1853, received ^ve hundred dollars. Sept. 25, 1853, received 
two hundred ninety dollars. Dec. 8, 1853, received one hundred 
dollars. 

What remains due at the time of payment, Jan. 1, 1854? 

Ans. $293.12. 

198. What is a note ? A negotiable note ? A joint note ? Who is the 
maker of a note? Who the payee? Who the indorser? What are^ai^ 
tial payments? — 199. What is the rule for computing the interest when 
there are partial payments, and settlement is made within one year ? 
18 
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OPERATION. 

Principal, S 1234.00 

Int. from Jan. 1, 1858, to Jan. 1, 1854 (ly.), . . . 74.04 

Amount, 1308.04 

First payment, March 1, 1853, . . . .$98.00 

Int. from March 1, 1853, to Jan. 1, 1854 (lOmo.), . 4.90 

Second payment, June 7, 1853, .... 500.00 
Int. from June 7, 1853, to Jan. 1, 1854 (6mo. 24(ia.), 1 7.00 
Third payment, Sept. 25, 1853, .... 290.00 
Int. from Sept. 25, 1853, to Jan. 1, 1854 (3mo. 6da.). 4.64 
Fourth payment, Dec. 8, 1853, . . . . 100.00 
Int. from Dec. 8, 1853, to Jan. 1, 1854 (23da.), . .38 

Amount of payments to be deducted, .... $ 1014.92 

Balance remains due Jan. 1, 1854, $ 293.12 



2. $ 987.75. Trmton, Jan. 11, 1852. 

For value received, we jointly and severally promise to pay 
James Dayton, or order, on demand, two months from date, nine 
hundred eighty-seven dollars seventy-Jive cents, with interest after 
two months, John T, Johnson, 

Attest, Isaiah Webster. Samuel Jones. 

Indorsements : — May 1 , 1 852, receiyed three hundred dollars. June 
5, 1852, received four hundred dollars. Sept. 25, 1852, received one 
hundred and fifty dollars. 

What is due Dec. 13, 1852 ? Ans. $ 156.94. 



3. 9 800. Indianapolis, July 4, 1852. 

For volume received, I promise to pay Leonard Johnson, or order, 
on demand, eight hundred dollars, with interest. 

Attest, Charles True. Samuel Neverpay. 

Indorsements: — Aug. 10, 1852, received one hundred forty-four 
dollars. Nov. 1, 1852, received ninety dollars. Jan. 1, 1853, re- 
ceived four hundred dollars. March 4, 1853, received one hundred 
tioUars. 

What remains due June 1, 1853 ? Ans. $ 88.02. 

United States Rule. 

200. The United States courts, and most of the courts of the 
several States, adopt the following 

199. How do you explain the operation 1 
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Rule. — ComptUe the interest on the principal to the time when the 
first payment was made, which equals, or exceeds, either alone or with pre* 
ceding payments, the interest then due. 

Add that interest to the principal, and from the amount subtract the 
payment or payments thus far made. 

The remainder will form a new principal ; on which compute the in- 
terest, proceeding as before. 

Note 1 . — This rale is on the principle, that neither interest nor pay- 
ment should draw interest. 

NoTB 2. — In New Hampshire the State Courts allow interest on " an- 
nual " interest, in the nature of damages for its detention, from the time it 
becomtBS due till paid. 

Ex. 1. $365.50. Wilmington, Jan. 1, 1852. 

For vahie received, I promise to pay to John Dow, or order, on 
demand, three hundred sixty-five dollars fifty cents, with interest. 
Attest, Samuel Webster, John Smith, 

Indorsements : — June 10, 1852, received fifty dollars. Dec. 8, 1852, 
received thirty dollars. Sept. 25, 1853, received sixty dollars. July 
4, 1854, received ninety dollars. Aug. 1, 1855, received ten dollars. 
Dec. 2, 1855, received one hundred dcSlars. 

What remains due Jan. 7, 1857 ? Ans. $ 92.53. 

OPEBATION. 

Principal carrying interest £rom Jan. 1, 1852, to June 10, 

1852, $365.50 

Interest from Jan. 1, 1852, to June 10, 1852 (5mo. 9da.), 9.68 

Amount, • 875.18 

First payment, June 10, 1862, 50.00 

Balance for new principal, 825.18 

Interest from June 10, 1852, to Dec. 8, 1852 (5mo. 28da.), 9.64 

Amount, 334.82 

Second payment, Dec. 8, 1852, 30.00 

Balance for new principal, 804.82 ' 

Int for Dec. 8, 1852, to Sept. 25, 1853 (9mo. 17 days), . 14.58 

Amount, 819.40 

Third payment, Sept 25, 1853, . . . . . 60.00 

Balance for new principal, 259.40 

Interest from Sept. 25, 1853, to July 4, 1854 (9mo. 9 days), 12.06 

Amount, . 271.46 

200. What is the rule generally adopted by the several States for compu^ 
tng the interest on notes and bonds, when partial payments have been 
made. 
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Amount brought up, $ 271.46 
Fourth payment, July 4, 1854, ^ 90.00 

Balance for new principal, 181.46 

Interest from July 4, 1854, to Aug. 1, 1855 (12mo. 27 days), 11.70 

Interest from Aug. 1, 1855, to Dec. 2, 1855 (4mo. 1 day), . 3.66 

. Amount, 196.82 

Fifth payment, Aug. 1, 1855 (a sum less than the 

interest), $10.00 

Sixth payment, Dec. 2, 1855 (a sum greater than 

the mterest, 100.00 

110. 00 

Balance for new principal, 86.82 

Interest from Dec. 2, 1855, to Jan. 7, 1857 (ISmo. 6 days), 5.71 

Remains due Jan. 7, 1857, $92.58 

2. $ 1666. PUhMpUa, June 5, 1848. 

For value received^ I promise to pay J, B. Ldppincott ^r Cb., or 
order^ on demand, witkovt defalcation^ one thousand six hundred 
sixty-six doUars, with interest. John J. SheUenherger, 

Attest, T. Webster. 

Indorsements : — July 4, y^S, received one hundred dollars. Jan. 1. 
15^, received ten dollars. July 4, 1^50, received fifteen dollars. 
Jan. 1, 1851, received five hundred dollars. Feb. 7, 1852, received six 
hundred and fifty-six dollars. 

What is due Jan. 1, 1853 ? Ans. $ 767.08. 

, 3. $960. Detroit, Oct. 23, 1850. 

On demand^ I promise to pay to S. S. St. John, or order, nine 
hundred sixty dollars, for value received, with interest at seven 
per cent* John Q. Smith. 

Attest, R F. Wilcoao, 

Indorsements: — Sept. 25, 1851, received one hundred forty dol- 
lars. July 7, 1852, received eighty dollars. Dec. 9, 1852, received 
seventy dollars. Nov. 8, 1853, received one hundred dollars. 

What is due Oct 23, 1854? Ans. $ 807.76. 

L $ 1000. New York, Jan. 1, 1849. 

Two months after date I promise to pay to S. Ihirand, oi 

200. Explain the operation. 



I 
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wder^ one thousand doUars, for value received, vnth interest aftevy 
at seven per cent. Paul Sampson, Jr, 

Indorsements : — March 1, 1850, received one hundred dollars. 
Sept. 25, 1851, received two hundred dollars. Oct. 9, 1852, received 
one hundred fiftjr dollars. JiSjr^^, 1853, received twenty dollars. 
Oct. 9, 1853, received three hundred dollars. 

What is due Dec 1, 1854 ? Ans. $ 567.49. 

Connecticut Rule. 

201. The rule established by the Supreme Court of the State 
of Connecticut. 

Compute the interest to the time of the first payment ; if that he one year 
or more from the time the interest commenced,, add it to the principal, and 
deduct the payment from the sum total. If there he after payments made, 
compute the interest on the halance due to the next payment, and then 
deduct the payment as ahove ; and in like manner from one payment to 
another, iiU aU the payments are ahsorhed ; provided the time hetween one 
payment and another he one year or more. 

But if any payments he made hefore one year's interest hath accrued, 
then compute the interest on the principal sum due on the obligation for 
one year,* add it to the principal, and compute the interest on the sum 
paid from the time it was paid up to the end of the year; add it to the sum 
paid, and deduct that sum from the principal and interest added together. 

If any payments he made of a less sum than the interest arisen at the 
time of such payment, no interest is to he computed, hut only on the prin- 
cipal sum for any period. 



Ex. 1. $500. Hartford, July 1, 1854. 

For value received, I promise to pay J, Dow, or order, on 
demand, five hundred dollars, with interest* D, P, Page, 

Indorsements : — Sept. 1, 1855, received one hundred dollars. April 
1, 1856, received one hundred forty-four dollars. Jan. 1, 1857, received 
ninety dollars, fifty cents. Dec. 1, 1858, received one hundred sixty- 
eight dollars, five cents. 

What is due Oct. 1, 1859 ? Ans. $ 92.40. 

* If a year extends beyond the time when the note becomes due, find the 

^ amount of the remaining principal to the time of settlement; find also the 

Rniount of the indorsement or indorsements, if any, from the time they were 

paid to the time of settlement, and subtract their sum from the amount* of 

the principal. 

201. What is the Connecticut rule? 
18* 
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ANNUAL INTEREST. 

2101^ When no payments have been made on a note, interest is 
sometimes allowed on the annual interest from the time it becomes 
due, in the nature of damages for its detention. The state courts 
of New Hampshire sanction the following 

Rule. — Find the interest on the principal /or the whole time, and 
the interest on each yearns interest from the time it may be due untU 
paid. The sum of these interests will be the annual interest, 

Ex. 1. Required the annual interest of 8500 for 3 years, 6 
months, and 12 days. Ans. $114.28. 

OPERATION. 

Int. on $ 500, for 3 yr. 6 mo. 12 da. S 106.00 

" " S 30, " 2 yr. 6 mo. 12 da. ) = int. on $ 30, ) 
« '* $ 30, « 1 yr. 6 mo. 12 da. V for 4 yr. 7 mo. V 8.28 

« " $30, « 6mo. 12da.) 6da. ) 

Annual interest, $114.28 

PROBLEMS IN INTEREST. 

203. A Problem is a question proposed for solution. 

In interest, fiwe terms have been mentioned ; namely, the In- 
terest, Amount, Rate per cent, Time, and Principal. These 
involve five problems : I. To find the interest ; II. To find the 
amount ; III. To find the rate per cent. ; IV. To find the time ; 
V, To find the principal. 

Problems I. and 11. have already been examined (Art, 194). 

204. Problem HI. To find the rate per cent., the 
principal, interest, and time being given. 

Ex. 1. The interest of $300 for 2 years is $48 ; what is the 
rate per cent. ? Ans. 8 per cent 

OPERATION. Since the interest of $ 1 at 1 per 

$ 3 . cent for 2 years is 2 cents, the in- 

.0 2 terest of $ 300 will be 300 times 

>. „ ^ ^ X i o A /^ ^ o ^^ much, or $ 6. Now» if $6 is 1 

$ 6.0 ) ^ 8.0 ( 8 per cent per cent., $ 48 will be as many per 

^ Q'O cent, as $ 6 is contained times in 

$ 48, or 8 per cent 



203. What is a problem ? How many terms have been given in inter- 
est? Name them. What do these terms involve ? Name them. — 204. 
What is Problem III. ? Explain the operation. 



J 
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Rule. — Divide the given interest by the interest of the given sum 
at 1 per cent for the given time, and the quotient will be the rate per 
cent, required. 

Examples for Practice. 

2. The interest of $ 250 for 1 year, 3 months, is $ 28.125 ; 
what is the rate per cent. ? Ans. 9 per cent. 

3. If I pay $ 8.82 for the use of $ 72 for 1 year, 9 months, 
what is tlie rate per cent. ? Ans. 7 per cent. 

4. $ 500 being on interest 2 years, 6 months, amounted to 
$ 550 ; what was the rate per cent. ? Ans. 4 per cent. 

5. The interest for $ 700 for 1 year, 6 months, is $ 63 ; what 
is the rate per cent. ? Ans. 6 per cent. 

6. If I pay $53.78i ^or the use of $ 922 for 1 year, 2 months, 
what is the rate per cent. ? Ans. 5 per cent 

205. Problem IV. To find the time, the principal, in- 
terest, and rate per cent, being given. 

Ex. 1. For how long a time must $ 300 be on interest at 6 
per cent, to gain $ 36 ? Ans. 2 years. 

. Since the interest of $ 1 for 1 

OPERATION. yg^y jg Q ^jpj^ts^ the interest of $ 300 

$ 3 will be 300 times as much, or $ 18. 

.0 6 Now, if it require 1 year for the 

^ , o/v A \ o /? /^ A / o given principal to gain $ 18, it will 

$ 1 8.0 ) 3 6.0 ( 2 years. %^^^l ^^ J^„j. ^rs to gain $ 36 

o^'OO as $ 18 is contained times in $ 36, 

or 2 years. 

Rule. — Divide the given interest by the interest of the given prin- 
cipal for 1 year, and the quotient will be the time. 

Examples for Practice. 

2. If the interest of $140 at 6 per cent, is $ 42, for how long 
a time was it on interest ? Ans. 5 years. 

3. How long a time must $ 165 be on interest at 6 per cent, to 
gain $ 14.85 ? Ans. 1 year, 6 months. 

4. How long must $ 98 be on interest at 8 per cent, to gain 
1 25.48 ? / . Ans. 3 years, 3 months. 

5. A note of $ 680 being on interest at 4 per cent, amounted to 
$ 727.60 ; how long was it on interest ? Ans. 1 year, 9 months. 



204. What is the rule? — 206. What is Problem IV.? Explain the 
operation. What is the rule ? 
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V 

206. Problem V. To find the principal, the inter* 
est, time, and rate per cent, bemg given. 

Ex. 1. What principal at 6 per cent will gain $ 36 in 2 
years? Ans. $ 300. 

OFERATioir. We find the interest of S 1 

.0 6 int of $ 1 for ly. ^^^ ^ ;rears, by which we divide 

2 '' the given interest 

^ Since it requires .2 years for 

.1 2 ) $3 6.0 ( $3 principal a principal oF $ 1 to gain 12 

cents, it will require a principal 
of as many dollars to gain S 36 as $ 0.12 is contained times in $ 36, 
or $ 800. 

Rule. — Divide the given interest or amount by the interest or amount 
of %\ for the given rate and time, and the quotient mil he the prindpaL 

Examples for Practice. 

2. What principal will gain $ 24.225 in 4 years, 3 months, 
at 6 per cent ? Ans. $ 95. 

3. What principal will gain $ 5.11 in 3 years, 6 months, at 8 
per cent. ? * Ans. $ 18.25. 

4. The interest on a certain note at 9 per cent in 1 year 
and 8 months amounted to $42; what was the full amount 
of the note? Ans. $280. 



COMPOUND INTEREST. 

207* Componnd Interest is interest on both principal and 
interest, when the latter is not paid on becoming due. 

The law specifies that the borrower of money shall pay the 
lender a certain sum for the use of $ 100 for a year. Now, if he 
does not pay this sum at the end of the year, it is no more than 
just that he should pay interest for the use of it as long as he 
shall keep it in his possession. The computation of compound 
interest is based upon this principle. 



206. What is Problem V. ? Explain the operation. The rule for finding 
the^ principal, the interest, time, and rate per cent, being: given 1 — 207. 
TFBat is compound interest 1 On what principle is it based ? 
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208t To find the compound interest of any sum. 

Ex. I. What is the compound interest of $500 for 3 years, 7 
months, and 12 days, at 6 per cent. ? Ans. $ 117.541. 

OPERATION. ' 

Principal, ^ $ 5 

Interest of $ 1 for 1 year, .0 6 

Interest for Ist year, 3 0.0 

500 



Amount for Ist year, 5 3 0.0 

.0 6 
Interest for 2d year, 3 1.8 

5 3 0.0 
Amount for 2d year, 5 6 1.8 

.0 6 
Interest for 3d year, 3 3.7 8 

5 6 1.8 

Amount for 3d year, 5 9 5.5 8 

Interest of $ 1 for 7mo. 12 da., .0 3 7 

4.1 6 8 5 5 6 
1 7.8 6 5 2 4 



Interest for 7mo. 12da., 2 2.0 3 3 7 9 6 

5 9 5.5 8 

Amount for 3y. 7mo. 12da., 6 1 7.5 4 1 7 9 6 

Principal subtracted, 5 

Compound interest, $11 7.5 41796 

We first find the interest of the principal for 1 year, and add the 
Interest to the principal for a new principal. We then find the inter- 
est of this principal for 1 year, and proceed as before ; and so also 
with the third year. For the months and days we find the interest on 
the amount for the last year, and, adding it as before, we subtract the 
original principal from the last amount for the answer. 

Rule. — Find the interest of the given sum for one year^ and add it to 
the principal; then find the amount of this amount for the next year; and 
80 continue, untU the time of setdement. 

If there are months and days in the given time, find the amount for 
them on the amount for the last year. 

Subtract the principal from the last amount, and the remainder is the 
compound interest. 

208. Explain the operation in computing compound interest The rule '>. 
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NoTB 1. — If the interest is to be paid semi-annually, qaarterly, monthly, 
or daily, it must be computed for the half-year, quarter-year, month, or day, 
and added to the principal, and then the interest computed on this, and on 
each succeeding amount thus obtained, up to the time of settlement. 

Note 2. — When partial payments have been made on notes at com- 
pound interest, tiie rule is lil^e that adopted in Art. 199. 

Examples for Practice. 

2. What is the compound interest of $761.75 for 4 years? 

Ans. $ 199.941. 

3. What is the amount of $ 67.25 for 3 years, at compound 
interest ? Ans. $ 80.095. 

4. What is the amount of $ 78.69 for 5 years, at 7 per cent ? 

Ans. $ 110.364. 

5. What is the amount of $ 128 for 3 years, 5 months, and 
18 days, at compound interest ? Ans. $ 156.717. 

6. What is the compound interest of $ 76.18 for 2 years, 8 
months, 9 days ? ^ Ans. $ 12.967. 

209. Method of computing compound interest, by 
means of a 

TABLE 
Showing thk Amount op $ 1, or jC 1, ^or ant Number of Years, pbom 

1 to 20, AT Zj 4, 6, 6, AND 7 PER CENT., COMPOUND INTEREST. 



Tears. 


8 per cent. 


4 per cent. 


5 per cent 


6 per cent. 


7 per cent. 


Yews. 


1 


1.030000 


1.040000 


1.050000 


1.060000 


1.070000 


1 


2 


1.060900 


1.081600 


1.102500 


1.123600 


1.144900 


2 


3 


1 092727 


1.124864 


1.157625 


1.191016 


1.225043 


3 


4 


1.125508 


1.169858 


1.21.5506 


1.262476 


1.310796 


4 


5 


1.159274 


1.216652 


1.276281 


1.338225 


1.402552 


5 


6 


1.194052 


1.265319 


1.340095 


1.418519 


1 500730 


6 


7 


1.229873 


1.315931 


1.407100 


1.503630 


1.605781 


7 


8 


1.266770 


1.368)69 


1.4774.55 


1.593848 


1.718186 


8 


9 


1.304773 


1.423311 


1.551328 


1.689478 


1838459 


9 


10 


1.343916 


1.480244 


1.628894 


1.790847 


1.967151 


10 


11 


1.384233 


1.539454 


1.710339 


1.898298 


2.104852 


11 


12 


1.425760 


1.601032 


1.795856 


2.012196 


2.252191 


12 


13 


1.468533 


1.665073 


1.885649 


2.132928 


2.409845 


13 


14 


1.512.589 


1.731676 


1.979931 


2.260903 


2.578534 


14 


15 


1.557967 


1.800943 


2.078928 


2.396558 


2.750032 


15 


16 


1.604706 


1.872981 


2.182874 


2.540351 


2.9,52164 


16 


17 


1.652847 


1.947900 


2.292018 


2.692772 


3.158815 


17 


18 


1.702433 


2.025816 


2.406619 


2.854339 


3379932 


18 


19 


1.753506 


2.106849 


2.526950 


3.025599 


3.616527 


19 


20 


1.806111 


2.191123 


2.653297 


3.207135 


3.869685 


20 



209. If the interest is to be paid semi-annually, quarterly, &c., how is it 
computed ? How, when partial paynients have been made ? 
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Ex. 1. What i3 the interest of $ 240 for 6 years, 4 months, 
and 6 days, at 6 per cent ? Ans. $ 107.593. 

OPERATION. 

Amount of $ 1 for 6 years, 1.4 1 8 5 1 9 
Principal, 240 

56740760 
2837038 

Amount of principal for 6 years, 3 4 0.4 4 4 5 6 
Interest of $ 1 for 4mo. 6da., .0 2 1 

34044456 
68088912 



Interest of amomil for 4mo. 6da., 7.1 4 9 3 3 5 7 6 

Amount added, 3 4 0.4 4 4 5 6 

Amount for 6y. 4mo. 6da., 34 7.5 9389576 

Principal subtracted, 2 4 

Interest for given time, $10 7.5 9389576 

We multiply the principal by the amount of $ 1 for 6 years in the 
table, and obtain the amount for 6 years. We then find the interest 
on this amount for the 4 months and 6 days, and add it to its princi- 
pal, and from the sum subtract the principal for the answer. Hence, 

Multiply the amount o/* S 1 for the given rate and time, as found in the 
table, by the principaC, and the product will be the amount. Subtract the 
principal from the amount, and the remainder will be the compound interest. 

If there are months and. days in the time, cast the interest for the months 
and days as in the foregoing rule. 

Examples for Pbacticb. 

2. What is the interest of $ 884 for 7 years, at 4 per cent. ? 

Ans. $ 279.283. 

3. What is the interest of $ 721 for 9 years, at 5 per cent. ? 

Ans. $397,507. 

4. What is the amount of $960 for 12 years, 6 months, at 8 
per cent.? Ans. $ 1389.26. 

5. What is the amount of $ 25.50 for 20 years, 2 months, and 
12 days, at 7 per cent. ? Ans. $ 100.058. 

*► 6. What is the amount of $ 12 for 6 months, the interest to be 
added each month ? Ans. $ 12.364 -|-. 

7. What is the amount of $ 100 for 6 days, the interest to be 
added daily ? Ana. $ 100.10Q<i4. 
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DISCOUNT. 

210i Disconnt is an allowance or deduction for the payment 
of a debt before it is due. 

The Present Worth of any sum is the principal, which, being put 
at interest, will amount to the given sum in the time for which 
the discount is made. Thus, $ 100 Is the present worth of $ 106, 
due one year hence at 6 per cent ; for $ 100 at 6 per cent, will 
amount to $ 106 in this time ; and $ 6 is the discount 

Note. — Business men, however, often deduct five per cent., or more, 
from the face of a bill doe in six months, or a percentage greater than the 
legal rate of interest. 

21 1« The interest of any sum cannot properly be taken for 
the discount ; for the interest for one year is the fractional part of 
the sum at interest, denoted by the rate per cent, for the numera- 
tor, and 100 for the denominator ; and tiie discount for one year 
is the fractional part of the sum on which discount is to be made, 
denoted by the rate per cent for the numerator, and 100 plus the 
rate per cent for the denominator. Thus, if the rate per cent 
of interest is 6, the interest for one year is y^^y of the sum at in- 
terest ; but if the rate per cent of discount is 6, the discount for 
one year is y J^ of the sum on which discount is made. 

212i In discount, the rate per cent, time, and the sum on which 
the discount is made, ai'e given to find the present worth. 

These terms correspond precisely to Problem VI. in iiiterrpt, 
in which the rate per cent, time, and amount ai-e given to find the 
principal (Art 203.) 

218. To fiind the present worth and tha discount oi' 
any sum due at a future time. 

Ex. 1. What is the present worth of $ 25.44, due one year 
hence, discounting at 6 per cent ? What is the discount ? 

Ans. $ 24 present worth ; $ 1 .44 discount 

210. What is discount? The present worth of any sum of money? 
How illustrated 1—211. Are interest and discount the same ? Explain the 
difference. Which is the greater, the interest or discount on any sum, for a 

f'ven time ? — 212. What terras are given in discount, and what is required t 
b what do these correspond in interest ? 
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OPERATION. 

Amount of $ 1, 1.0 6 ) 2 5.4 4 ( $ 2 4, present worth. 
212 

4 2 4 $ 2 5.4 4, given sum. 
4 2 4 2 4.0 0, present worth* 

$ 1.4 4, discount 

Since the present worth of $ 1.06, due one year hence, at 6 per cent, 
is S 1, the present worth of $ 25.44 is as many dollars as $ 1.06 is con- 
tained times in $ 25.44, or $ 24. We thus find the present worth to be 
S 24, which, subtracted from the given sum, gives S 1.44 as the discount 

Rule. — Find the amount of $1 for the given time and rate ; by 
which divide the given sum, and the quotient vnU be the present worth. 

The present worth subtracted from the given sum will give (he dis- 
count. 

Note. — The discount may be found directly by making the interest of 
$ 1 for the given- rate and time the numerator of a fraction, and the amount 
of $ 1 for the given rate and time the denominator, and then multiply the 
given sum by this fraction. 

Examples for Practice. 

2. What is the present worth of $ 152.64, due 1 year hence? 

Ans. $ 144. 

8. What is the present worth of $ 477.71, due 4 years hence ? 

Ans. $ 385.25. 

4. What is the discount of $ 172.86, due 3 years, 4 months 
hence ? ^ Ans. $ 28.81. 

5. What is the discount of $ 800, due 3 years, 7 months, and 
18 days hence ? Ans. $ 143.186. 

6. Samuel Heath has given his note for $ 375.75, dated Oct 
4, 1852, payable to John Smith, or order, Jan. 1, 1854 ; what is 
the real value of the note at the time given ? Ans. $ 349.697. 

7. Bought a chaise and harness of Isaac Morse for $ 125.75, 
for which I gave him my note, dated Oct. 5, 1852, to b6 paid 
in 6 months; what is the present value of the note, Jan. 1, 
IB53? Ans. $123.81. 

213. Explain the operation for finding the present worth and discount 
The reason of the operation ? The rule ? What otlier method is ^veiv^ 
19 
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COMMISSION, BROKERAGE, AND STOCKS. 

21 4t CODHni&sion is the percentage paid to an agent^ factor, or 
commission merckarU, for buying or selling goods, or transacting 
other business. 

Brokerage is the percentage paid to a dealer in money and 
stocks, called a broker, for making exchanges of money, nego* 
tiating different kinds of bills of credit, or transacting other like 
business. 

Stocks is a general name given to government bonds, and to 
the money capital of corporations, such as banks, insurance, rail- 
road, manufacturing, and mining companies. 

Stocks are usually divided into equal shares, the market value 
of which is often variable. 

When stocks sell for their original value they are said to be at 
par ; when for more than their original value, ahove par, ov ata 
premium ; when for less than their original value, below par, or at 
a discount. 

The premium,, or advance, and the discount on stocks, are 
generally computed at a certain per cent, on the original value 
of the shares. 

The rate per cent, of commission or brokerage is not regulated 
by law, but varies in different places, and with the nature of the 
business transacted. 

Commission and brokerage are computed in the same manner. 

215t To find the commiBsion or brokerage on any sum. 

Ex. 1. A commission merchant sells goods to the amount of 
$ 879 ; what is his commission at 3 per cent. ? Ans. $ 26.37. 

Since commission is a percentage on the given sum, the com- 
mission on $879, at 3 per cent, will be $879 X .03 = $ 26.37. 

Rule. — Find the percentage on the given sum at the given rate per 
cent., and the result is the commission or brokerage. (Art. 191.) 

214. What is commission? Brokerasre? Stock? Into what are stocks 
divided ? When are stocks at par ? When above par ? When below pari 
How is the preminm or discount on stocks computed ? Howard commission 
and hrokenge computed ? — 215. What is the role ? 
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Examples for Pbacticb. 

2. What is the commission on the sale of a quantity of cotton 
goods valued at $ 5678, at 3 per cent. ? Ans. $ 170.34. 

3. A commission merchant sells goods to the amount of $7896, 
at 2 per cent. ; what is his commission ? Ans. $ 157.92. 

4. My agent in Chicago has purchased wheat for me to the 
amount of $ 1728 ; what is his commission, at 1 J per cent ? 

Ans. $ 25.92. 

5. My factor advises me that he has purchased, on my ac- 
count, 97 bales of cloth, at $ 15.50 per bale ; what is his commis- 
sion, at 2i per cent. ? * Ans. $ 37.587. 

6. My agent at New Orleans informs me that he has disposed 
of 500 barrels of flour at $ 6.50 per barrel, 88 barrels of apples 
at $ 2.75 per barrel, and 56cwt. of cheese at $ 10.60 per cwt. ; 
what is his commission, at 3f per cent? Ans. $ 153.21. 

7. A broker negotiates a bill of exchange of $ 2500 at ^ per 
oent commission ; what is his commission ? Ans. $ 12.50. 

8. A broker in New York exchanged $ 46256 on the Canal 
Bank, Portland, at j^ of 1 per cent ; what did he receive for his 
trouble? Ans. $57.82. 

9. A broker in Baltimore exchanged $20500 on the State 
Bank of Indiana, at j- of 1 per cent ; what was the amount of 
his brokerage ? Ans. $ 102.50. 

216t When the given sum includes both the brokerage 
or commission and the sum to be invested. 

Ex. 1. A merchant in Cincinnati sends $ 1500 to a commis- 
sion merchant in Boston, with instructions to lay it out in gocKls, 
after deducting his commission of 2J per cent ; what is his com- 
mission? Ans. $36,586. 

OPERATION. 

$ 1500 -f- 1.025 = $ 1463.414. 
$ 1500 — $ 1463.414 = $ 36.586. 

Since the agent is entitled to 2^ per cent, of the amount he lays out, 
it is evident he requires $ 1.02^ to purchase goods to the amount of 
$1. Hence, he can expend for poods as many dollars as $ 1.02^ is 
contained times in $ 1500, or $ 1463.414 ; which,'being subtracted from 
S 1500, the amount sent him, leaves as his commission $ 36.586. 

J16. How do yon find the commission or brokerajsre when the given sum 
indudes both the brokerage or commission and the sum to \^ Ycc9«iXKi^% 
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Rule. — Divide the given sum by 1 increased by the per cent, of cam^ 
vussion^ and the quotient wiU he the sum to be invested. 

Subtrfict the sum to be invested from the given sum, and the remainder 
vnU be the commission. 

Examples for Practice. 

2. A town agent has $2000 to invest in bank stock, after 
deducting his commission of 1^ per cent. ; what will be his com- 
mission, and what the sum invested ? 

Ans. $29,557 commission; $1970.^43 sum invested. 

3. A shoe-dealer sends $ 5256 to his agent in Boston, which 
he wishes him to lay out for shoes, reserving his commission of 3 
per cent ; what is his commission ? Ans. $ 153.088. 

4. A broker expends $ 3865.94 for merchandise, after deduct- 
ing his commission of 4 per cent ; what was his commission, and 
what sum did he expend ? 

Ans. $148.69 commission; $3717.25 sum expended. 

5. I have sent to my agent at Buffalo, N. Y., $ 10000, to be 
expended in flour, after deducting his commission of 3^ per cent ; 
what will be his commission, and the value of the flour purchased? 

Ans. $ 314.76+ com. ; $ 9685.23+ val. of flour. 

2X1. To find the value of stocks, when at an advance 
or at a discount. 

Ex. 1. What is the value of $ 2150 railroad stock, at 7 per 
cent advance ? Ans. $ 2300.50. 

OPERATION. 

$ 2150 X .07 = $ 150.50 ; $ 2150 + $ 150.50 = $ 2300.50. 

Rule. — Find the percentage on the given stiwi, and add or subtract^ 
^according as the stock is at an advance or at a discount, (Art 191.) 

Examples for Practice. 

2. What must be given for 10 shares in the Boston and Maine 
Railroad, at 15 per cent advance, the shares being $ 100 each ? 

Ans. $1150. 

3. What must be given for 75 shares in the Lowell Railroad, 
at 25 per cent advance, the original shares being $ 100 each? 

Ans. $ 9375. 

216. What is the rule 1 — 217. How do you find the value of stocks, when 
at an advance or at a discount ? What is the rule ? 
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4. What is the purchase of $ 8979 bank stock, at 12 per cent 
advance ? Ans. $ 10056.48. 

5. What is the purchase of $ 1789 bank stock, at 9 per cenL 
below par ? Ans. $ 1 627.99. 

- 6. A stockholder in the Illinois Central Railroad sells his right 
of purchase on 5 shares of $ 100 each at 12 per cent advance; 
what is the premium ? Ans. $ 60. 

7. What is the value of 20 shares canal stock, at 12^ per cent, 
discount, the original shares being $ 100 each.> Ans. $ 1750. 

8. What is the value of 15 shares in the Livingston County 
Bank, at 8 J per cent advance, the original shares being $ 100 
each.^ Ans. $1623.75. 

9. Bought 87 shares in a certain corporation, at 12 per cent 
below par, and sold the same at 19j- per cent, above par; what 
Bum did I gain, the original shares being $ 175 each ? 

Ans. $ 4795.87f 
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218« A Bank is a joint stock company, established for the 
purpose of receiving deposits, loaning money, dealing in ex- 
change, or issuing bank-notes or bills, as a circulating medium, 
redeemable in specie at its place of business. 

The Capital of a bank is the money paid in by its stockholders, 
as the basis of business. 

Banking is the general business commonly transacted at banks. 

Note. — The persons chosen by the stockholders to manage the affairs 
of the bank are called its board of directors, who select one of their own 
number as president, and some person as cashier. 

The president and cashier sign the bills issued, which also are, in some 
instances, countersigned by some State officer. 

The cashier superintends the bank accounts ; and another person, called 
the teller, usually receives and pays out money. 

A check is an order drawn on the cashier of the bank for money. 

218. What is a bank ? The capital of a bank ? Banking ? Who choose 
the directors ? Who choose the president and cashier ? Who sign the bills 
issiiod ? Who superintends the accounts ? Who receives and pays out the 
monev 1 What is a check ? 

19* 
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BANK DISCOUNT.. 

219i Bank Disconnt is the simple interest of a note, draft 
or bill of exchange, deducted from it in advance, or before it 
becomes due. 

The interest is computed, not only for the specified time, but 
also for three days additional, called days of grace. Thus, if a 
note is given at the bank for 60 days, the interest, which is 
called the discount, is computed for 63 days ; and if the note 
is paid within this time, the debtor complies with the require- 
ments of the law. 

The Legal Rate of Discoant is usually the same as the legal rate 
of interest ; and the difference between hank discount and true 
discount is the same as the difference between interest and true 
discount. ^ 

A note is said to be discounted at a bank, when it is received 
as security for the money that is paid for it, after deducting 
the interest for the time until it shall become due. 

The Avails, Proeecds, or Present Worth of a note is ,the sum 

paid for it. 

220. To find the bank discount and the present worth of a 
note. 

Ex. 1. What is the bank discount on $ 842 for 90 days, at 6 
per cent ? What is the present worth ? 

Ans. $ 13.051 discount ; $ 828.949 present worth. 

FIBST OPERATION. SECOND OPERATION. 

Sum discounted, ^ $842 Sum discounted, $842,000 

Int. of $1 for 93d. .0155 . ^ ...- ar^A o ^oa 
yJtt of sum = mt. for 60d., 8.420 



4210 i of int. for 60d. = int. for 30d., 4.210 

4210 X of int. for 30d. = int. for 3d., .421 

842 * — — — — 

f_ V Bank discount, $13,051 

• Bank discount, $ 13.0510 p^^^^^^ ^^^^^^ ^J^^ 

Present worth = $ 842 — $ 13.051 = $ 828.949, Ans. 

We find the interest of the sum discounted, as in Art'. 193, and this 
interest is the bank discount, which, subtracted from the sum discounted, 
gives the proceeds, or the present worth. 

219. What is bank discount? When is it paid? Is interest computed 
for more than the specified time? What are these three additional days 
called ? How will you illustrate this? What is the legal rate of discount? 
The difference between bank discount and true discount? When is a note 
said to be discounted at a bank ? What is the sum paid for it called ? — 22ft 
Explain the operation for finding the bank discount on any sum. 
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Rule. — Find the interest on the notSy or sum discounted, for the 
^ven rate and time, including thbeb days of grace, and this interest is 
the Discouirr. 

Subtract the discount from the face of the note or sum discounted, and 
the remainder is the present worth. 

Note. — A convenient method of calculating ~ interest for dats, is to 
divide the principal hy 100, by remomng the decinuu point tvoo places to the left^ 
and then taking such a part of the quotient as the giixn number of days is part 
qf 60 days ; as in the second operation. 

EXAMt»LES FOR PRACTICE. 

2. What is the bank discount on $ 478 for 60 days ? 

Ans. $5,019. 
8. What is the bank discount on $ 780 for 30 days ? 

Ans. $ 429. 
4 What is the bank discount on $ 1728 for 90 days ? 

Ans. $ 26.784 

5. How much money should be received on a note of $ 1000, 
payable in 4 months, discounting at a bank where the interest is 
6 per cent ? Ans. $ 979.50. 

6. What sum must a bank pay for a note of $ 875.35, payable 
in 7 months and 15 days, discounting at 7 per cent. ? 

Ans. $ 836.542. 

7. What are the avails of a note of $ 596.24, payable in 8 
months and 9 days, discounted at a bank at 8 per cent. ? 

Ans. $562.85. 

8. What is the bank discount of a dfaft of $ 1350.50, payable 
in 1 year, 4 months, at 5 per cent. ? Ans. $ 90.596. 

221. To find the amount for which a note must be 
given, that the avails may be a specified sum. 

Ex. 1. For what amount must a note be given, payable in 90 
days, to obtain $ 500 from a bank, discounting at 6 per cent. ? 
, Ans. $ 507.872. 

oPEBATioN. Since $ 0.9845, present worth, 

$ 1.0 requires $ 1 to be discounted for 

Int. of $ 1 for 93da., .0155 the given time, $ 500 will require 

■p„^„^„f^^wi,^i^<tti Q Q J K as many dollars to be discounted 

ft^l^AK ' ^ kJ^'.I ^ ^ ^•9845 is contained times in 

$ 500 -^ .9845 =- $ 507.872 ^ 500, or $ 507.872. Hence the 

220. The rule? — 221. Explain the operation for finding the amount for 
T^'hich a note must be given at a bank to obtain a specified sum for a given 
♦ime. 
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Bulb. — Dmde the given sum hf $ke present warih of %1 for (he 
given rate of bank discount and ti$nej including three days of grace, 
and ike quotient wUl he the answer. 

Examples fob Pbactice. 

2. For what sum must I give mj note at a bank, payable in 
4 months, at 6 per cent discount, to obtain $ 300 ? 

Ans. $ 306.278. 

8. A merchant sold a quantity of lumber, and received a note 
payable in 6 months ; he had his hote discounted at a bank, at 6 
per cent, and received $ 4572.40. What was the amount of his 
note? 'Ans. $4716.245. 

4. A gentleman wishes to take $.1000 from the bank; for 
what sum must he give his note, payable in 5 months, at 6 per 
cent discount ? Ans. $ 1 026.167. 

5. The avails of a note, discounted at the bank for 8 months, 
at 7j^ per cent, were $ 483.56 ; what was the face of the note ? 

Ans. $ 509.345. 



INSURANCE. 

222* Insnninee is indemnity obtained, by paying a certain sum, 
against such losses of property or of life as are agreed upon. 

The Insurer or Underwriter is the party taking the risk, and the 
Insured the party protected. 

The Policy is the written obligation, or contract, entered into 
between the parties. 

Freminm is the amount of percentage paid on the property in- 
sured lor one year, or any specified time. 

As a security against fraud, property is not usually insured 
for its whole value, nor is the insurer or underwriter bound to 
indemnify the insured for a loss more than is specified in the 
policy. 

221. What is the rule ? — 2?2. What is insurance 1 What is the partr 
palled that takes the risk? Whiat is the party called that is protected? 
What is the policy ? The premium 1 Is property usually insured to its 
whole value? 



CUSTOM-HOUSE BUSINESS. 225 

223t To find the premium, the rate and amount being 
given. • 

Ex. 1. What is the premium on $ 485 at 2 per cent. ? 

Anso $ 9.70. 

OPERATION. 

$485X .02 =$9.70. 

Rule. — Find the percentage on the given sunij and the resuU is the 
premium. (Art. 191.) 

Examples for Practice. 

2. What is the premium on $ 868 at 12 per cent. ? 

Ans. $104.16. 

3. What is the premium on $ 1728 at 15 per cent. ? 

Ans. $ 259.20. 

4. A house, valued at $ 3500, is insured at If per cent. ; what 
is the premium? Ans. $ 61.25. 

5. A vessel and cargo, valued at $ 35000, are insured at 3f per 
cent. ; now, if this vessel should be destroyed, what will be the 
actual loss to the insurance company? Ans. $33687.50. 

^ 6. A cotton factory and its machinery, valued at $ 75000, are 
insured at 2^ per cent. ; what is the yearly premium ? and if it 
should be destroyed, what loss would the insurance company 
sustain? Ans. $ 1875 premium; $73125 loss. 



CUSTOM-HOUSE BUSINESS. 

224 1 Duties are sums of money required by government to be 
paid on imported goods. 

All goods from foreign countries brought into the United States 
are required to be landed at particular places, called poils of 
entry, where are custom-houses, at which the duties or revenue 
is collected. 

Duties are either specific or ad valorem, 

A Specific Dnty is a certain sum paid on a ton, hundred weight, 
yard,' gallon, &c. 

223. What is the rule for finding the premium on any amount of propertj 
insured ? — 224. What are duties ? Where are duties ooUected ? What is a 
ipecific duty ? "v 
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An Ad vaiorcm Duty is a certain per cent, paid on the actual cost 
of the goods in the country from which they are imported. 

Draft is an allowance for waste made in the weight of goods. 

Tare is an allowance made for the weight of the cask, box, &c., 
containing the commodity. 

Leakage is an albwance for waste made on liquors. 

Gross Weight is the weight of the commodity, together with the 
cask, box, bag, &c., containing it. 

Net Weight is what remains after all allowances have been made. 

By the tariff of 1861, duties are specific on some articles ; and 
on others, either ad valorem or specific and ad valorem. 

It has been decided that no allowances for tare, draft, break- 
age, &c, are applicable to imports subject to ad valorem duties, 
except actual tare, or weight of a cask, or package, and the 
actual drainage, leakage, or damage. The collector may cause 
these to be ascertained, when he has any doubts as to what they 
are. 

225t To calculate ad valorem duties. 

Ex. 1. At 25 per cent., what is the ad valorem duty on 165 
yards of broadcloth, at $ 5 per yard ? Ans. $ 206.25. 

OPERATION. 

$5X165=-$825; $825X.2 5«$2 6.2 5, duty. 

Rule. — Find the percentage on the cost of the goodsj and the result 
is the ad valorem duty, (Art. 191.) 

Note. — When there is actual draft or tare, the necessary deductions must 
be made, before reckoning the duty. 

Examples for Practice. 

2. What is the duty on 17281b. of copper sheathing, invoiced 
at $ 3200, at 20 per cent, ad valorem? Ans. $ 640. 

3. What is the duty on 22311b. of Kussian iron, at 30 per 
cent, ad valorem ; the cost of the iron being 4 cents per lb. ? 

Ans. $ 26.772, duty. 
4 What is the duty on 16911b. of lead, at 20 per cent ad 
valorem ; the value of the lead being. 5 cents per pound ? 

Ans. $16.91, duty. 

224. What is an ad valorem duty ? What is draft 1 - Tare ? Gross weight! 
Ket weight 1 — 225. What \s the rule for finding the ad valorem duty ? 
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5. Wliat is the duty on 10 hogsheads of molasses, each hogs 
head gauging 150 gallons gross, die actual wants being 5 gallons 
to each hogshead, and the cost of the molasses 25 cents per 
gallon ; duty 20 per cent ad valorem ? Ans. $ 72.50, duty. 

6. What are the net weight and duty, at 30 per cent, ad 
valorem, on 13 boxes of sugar, weighing gross 450 pounds each ; 
actual tare 15 per cent., and the cost of the sugar being 8 cents 
per pound ? Ans. 4972^ lbs., net weight ; 1 119.34, duty. 

7. What is the duty on an invoice of woollen goods, which 
cost in Liverpool 1376 £ sterling, at 30 per cent, ad valorem; 
the pound sterling being $ 4.84 ? Ans. $ 1997.95+. 

8. What is the duty on an invoice of goods, which cost in 
Paris $ 2340, at 80 per cent, ad valorem ? 

Ans. $ 1872. 



ASSESSMENT OF TAXES. 

J26. A Tax is a sum of money assessed by government for 
public purposes, on property, and in most States on persons. 

Taxes may be either direct or indirect 

A Direet Tax is one imposed on the income or property of an 
individual. 

An iDdirect Tax is one imposed on the articles for which the 
income or property is expended. 

A Poll or Capitation Tax is one without regard to property, on 
the person of each male citizen, liable by law to assessment. A 
person so liable is termed a poU. 

Beal Estate is inunovable property, such as lands, houses, &c 

Personal Property is all other property, such as money, notes, 
eattle, furniture, &c. 

The method of assessing taxes is not precisely the sam^ in all 
the States, yet the principle is virtually the same. 

The following is the law regulating taxation in Massachusetts 

226. What is a tax? A direct tax? An indirect tax? What is real 
Mtate? Personal property? What is a poll or capitation tax? What i9 
a poll ? Is the method o^ assessing taxes the same m all tbft ^taXft^"^ 
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*^ Hie assessors shall assess upon the polls, as nearly as map 
be, one sixth part of the whole sum to be raised; but the whole poQ 
tax assessed in any one year upon any individual for town, county, 
and state purposes, except highway taxes separately assessed, shall 
not exceed two dollars ; and the residue of such whole sum to be 
raised shall be apportioned upon property ; " that is, on the real 
and personal estate of individuals which is taxable. (General 
Statutes, p. 78, as amended, 1862.) 

227t To assess a town or other tax. 

Ex. 1. The tax to be assessed on a certain town is $ 2200. 
Tti« real estate of the town is valued at $ 60000, and the per- 
sonal property at $ 30000. There are 400 polls, each of which 
is taxed $ 1.00. What is the tax on $ 1.00 ? What is A's tax, 
whose real estate is valued at $ 2000, and his personal property 
at $ 1200, and who pays for 2 polls ? 

OPEUATION. 

$ 1.00 X 4:00 = $ 400, amount assessed on the polls. 

$ 2200 — $ 400 = $ 1800, amount to be assessed on the property. 

$ 60000 + $ 30000 = $ 90000, amount of taxable property. 

$ 1800 -5- $ 90000 = $ 0.02, tax on $ 1.00. 

$ 2000 X .02 = $ 40, A's tax on real estate. 

$ 1 200 X '02 = $ 24, A's tax on personal property. 

$ 1.00 X 2 = $ 2, A's tax on 2 polls. 

jj^ 40 -|- $ 24+ $ 2 = $ 66, amount of A's tax. 

Hence, in assessing taxes, it is necessary to have an inventory of the 
taxable property, and, if a levy on the polls is to be included, there 
should be also a complete list of taxable polls. Having these, we then 

Multiply the tax on each poll by the number of taxable polls, and the 
product subtracted from the whole sum to be raised, will give the sum 

TO BE BAISED ON THE PROPERTY. 

The sum to be raised on property divided by the whole taxable property, 
wUlgive the stJM to be paid on each dollar of property taxed. 

Each man's taxable property, multiplied by the number denoting the 
sum to be paid on $1, with his pgll tax added to the product, vjill give 
the amount of his tax. 

Examples for Practice. 

2. The town of L is taxed $3600. The real estate of the 
town is valued at $ 560,000, and the personal property at 
$ 152,500. There are 600 polls, each of which is taxed $ 1.25. 
What is the per cent, or tax on $ 1.00 ? and what is B's tax, 

226. The law regulating t)^CAt|on ifi li^^sachnsetts ? -^ 227 The rale fot 
assessing taxes 1 
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whose real estate is valued at $ 4100, and his personal property 
at $ 1800, he paying for foijr polls ? 

Ans. $ .004, tax on $ 1 ; $ 28.60, B's tax. 

3. What 'is the tax of a non-resident, .having property in the 
same town, worth $ 15800 ? Ans. $ 63.20. 

4. What is D*s tax, who pays for 3 polls, and whose real 
estate is valued at $40000, and his personal property at $ 23600? 

Ans. $ 258.15. 

228. The assessing of taxes may be facilitated by the use of a 
table, which can be easily made after finding the tax on $ 1. 

Ex. 1. A tax of $ 3900 is to be assessed on the town of P. 
The real estate is valued at $ 840000, and the personal property 
at $ 210000 ; and there are 500 polls, each of which is taxed 
$ 1.50. What is the assessment on $ 1 ? Ans. $ .003. 

Having found the tax on $ 1 to be $ .003, before proceeding 
to make the assessment on the inhabitants of the town, we find 
the tax on $ 2, $ 3, &c., and arrange the numbers as in the fol- 
lowing 

TABLE. 



Prop. 


Tax. 


Prop. 


Tax. 


Prop. 


Tnx. 


Prop. 


Tax. 


$1 


$ 0.003 


$20 


$0.06 


$300 


$0.90 


$ 4,000 


$12.00 


2 


0.006 


80 


0.09 


400 


1.29 


5,000 


15.00 


3 


0.009 


40 


0.12 


600 


1.50 


6,000 


18.00 


4 


0.012 


50 


ai5 


600 


1.80 


7,000 


21.00 


5 


0.015 


60 


0.18 


700 


2.10 


8,000 


24.00 


6 


0.018 


70 


0.21 


800 


2.40 


9,000 


27.00 


7 


0.021 


80 


0.24 


900 


2.70 


lO.OOa 


30.00 


8 


0.024 


90 


0.27 


1,000 


3.00 


20,000 


60.00 


9 


0.027 


100 


0.30 


2,000 


6.00 


30,000 - 


90.00 


10 


0.030 


200 


0.60 


3,000 


9.00 


40,000 


120.00 



2. What is E*s tax, by the table, whose property is valued at 



$ 1860, and who pays 3 polls ? 

OPERATION. 

Tax on $ 1 is $ 3.0 



800 

60 

3 polls 



2.4 
.18 

4.5 



Ans. $ 10.08. 

We find in the table the tax 
on $ 1000, and then on $ 800, 
and then on $ 60, and to these 
sums add the tax on the 3 
polls, at $ 1.50 each, for the 
answer. 



Valuation, $18 6 0; $ 1 0.0 8, Tax. 



228. How may the operation of assessing taxes be facilitated ? 
the above table formed ? 

20 



HowU 



i 
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3. What is F's tax, whose real estate is valued at $ 6535, and 
bis personal property at $ 3175, and who pays for 6 polls ? 

Ans. $ 38.13. 

4. What is Mrs. G'e tax, who has property to the amount of 
$ 7980 ? Ans. $ 23.94. 

5. If H pays for 2 polls, and has property to the amount of 
$ 4790, what is his tax ? Ans. $ 17.37. 

6. M's real estate is valued at $ 9280, and his personal prop- 
erty at $ 3600 ; what is his tax, if he pays for 4 polls ? 

Ans. $ 4464. 



EQUATION OF PAYMENTS. 

229i Equation of Payments is the process of finding the average 
or mean time when the payment of several sums, due at different 
times, may all be made at one time, without loss either to the 
debtor or creditor. 

230t When the several sums have the same date. 

Ex. 1. John Jones owes Samuel Gray $ 100 ; $ 20 of which 
is to be paid in 2 months, $ 40 in 6 months, $ 30 in 8 months, 
and $ 10 in 12 months; what is the average time for the pay- 
ment of the whole sum ? Ans. 6mo. 12da. 

OPERATION. ^ The interest of $ 20 for 2 ma 

20X2=40 is the same as the interesUof $ 1 

40 X 6 = 240 for 40 mo. ; and of $40 for 6 

30 X 8=240 °^®-» *^® ^^^^ as of $ 1 for 240 

10V19 190 ™^* » *"^ ®^ ^ ^^ ^^^ ^ °^°*' ^^^^ 

^^^^ same as of $ 1 for 240 mo. ; and 



10 1 ) 6 4 ( 6 mo. of $ 10 for 12 mo., the same as 

6 of $ 1 for 120 mo. Hence, the 

— — interest of all the sums to the 

^ time of payment, is the same as 

3 the interest of $ 1 for 40 4-240 

ioo)T2oo(i2da. t*^f +^?^t/^^^™^; ^^^: 

1 o f\(\ ifSl require 640 mo. to gam a 

^^^^ certain sum, $ 20 + $ 40 + $ 30 

+ $ 10 = $ 100 will require j^ 

229. What is equation of payments ? — 230. Why in the example do m 
maltiply the $20 by 2 ? 
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of 640 mo. f and 640 mo. -7- 100 =» 6 mo. 12 da., the average or mean 
time for the payment of the whole. Hence the 

Rule. — Multiply each payment by its own time of credit, and divide 
the sum of the products by the sum of the payments. 

Note 1. — This is the rule usually adopted hy merchants, hut it is not 
perfectly cori-ect ; for if I owe a man $200, $100 of which I am to pay 
dotoriy and the other $ 100 in two years, the equated time for the payment ' 
of both sums would be one year. It is evident that, for deferring the pay- 
ment of the first $ 100 for 1 year, I ought to pay the amount of $ 100 for 
that time, which is $106; but for the other $100, which I pay a year 
before it is due, I ought to pay the present worth of $ 100, which is $ 94. 33^^ 
and $106 -f $94.33|4;= $200.33|^; whereas, by the mercantile method 
of equating payments, I only pay $ 2Q0. 

Note 2. — When a payment is to be made doum it has no product, but it 
must be added with the other payments in finding the average time. 

Examples for Practice. 

2. John Smith owes a merchant in Boston $ 1000, $ 250 of 
which is to be paid in 4 months, $ 350 in 8 months, and the re- 
mainder in 12 months ; what is the average time for the payment 
of the whole sum? Ans. 8mo. 18da. 

3. A gentleman purchased a house and lot for $1560, J- of 
which is to be paid in 3 months, -^ in 6 months, ^ in 8 months, 
and the remainder in 10 months ; what is the average time of 
payment ? Ans. 7^g\y months. 

4. Samuel Church sold a farm for $ 4000 ; $ 1000 of which is 
to be paid down^ $ 1000 in one year, and the remainder in 2 
years; but he afterwards agreed to take a note for the whole 
amount ; for what time must the note be given ? 

Ans. 15 months. 

5. A wholesale merchant in Boston sold a bill of merchandise 
to the amount of $ 5000 to a retail merchant of Exeter, N. H. ; 
he is to pay J of the money down, ^ of the remainder in 6 months, 
f of what then remains in 9 months, and the rest at the end of 
the year. If he wishes to pay the whole at once, what will be 
the average time of payment ? Ans. 6mo. 27da. 

231 1 When the several sums have diflFerent dates. 

Ex. 1. Purchased of James Brown, at sundry times, and on 

' 231. The rule for equation of payments ? Is the rule perfectly correct? 
Explain why it is not When a payment is to be made down, what is to bt 
done with it ? 
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various terms of credit, as by the statement annexed. When w 
the medium time of payment ? 

Jan. 1, a bill amounting to $ 360, on 3 months' -credit 
Jan. 15, do. do. 186, on 4 months' credit 

March 1, do. do. 450, on 4 months' credit. 

May 15, do. do. 300, on 3 months' credit. 

June 20, do. do 500, on 5 months' credit. 

Ans. July 25, or in 115 da. 

OPERATION. 

Due April 1, 3 60 

May 15, 186x 44= 8184 

July 1, 450x 91= 40950 

Aug. 15, 300x136= 40800 

Nov. 20, 500x233= 116500 

1796 )206434(11 4||| days. 

1796 

2683 
1796 



8874 
7184 

1690 



We first find the time when each of the bills will become due. 
Then, since it will shorten the operation, we take the first time when an$ 
bUl becomes due, instead of its date, for the period from which to com- 
pute the average time. Now, since April 1 is the period from which 
the average time is computed, no time will be reckoned on the first 
bill, but the time for the payment of the second bill extends 44 days 
beyond April 1, and we multiply it by 44. (Art. 230.) Proceeding 
in like manner with the remaining bills, we find the average time of 
payment to be 115 days nearly, from April 1, or on the 25th of July. 
Hence, 

Find the time when each of the sums becomes due. Multiply each sum 
by the number of days intervening between the date of its becoming due 
and the earliest date on which any sum becomes due. Then proceed as 
in the rule (Art. 230) , and the quotient will be the average time required, 
in days forward, from the date of the earliest sum becoming due. 

Note. — In the work, if there be a fraction of a day less than J, it may 
bo rejected ; but if J, or more than J, it may be reckoned as 1 day. 

231. The rule for finding the average time, when there are different dates 1 
By \rhAt other method can you obtava tvearly the same result ? 
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Examples for Practice. 

2. I have purchased several parcels of goods, at sundry times, 
and on various terms of credit, as by the following statement 
What is the average time for the payment of the whole ? 

Jan. 1, 1856, a bill amounting to $ 175.80, on 4 months* cr. 

^ 16, " do. do. 96.46, on 90 days' " 

Feb. 11, « do. do. 78.39, on 3 months' " 

« 23, « do. do. 49.63, on 60 days' « 

Mar. 19, « do. do. 114.^2, on 6 months' « 

Ans. May 30, or in 45 da. 

3. Sold S. Dana several parcels of goods, at sundry times, and 
on various terms of credit, as by the following statement : 

Jan. 7, 1854, a bill amounting to $ 375.60, on 4 months' cr. 

April 18, « do. do. 687.25, on 4 months' " 

June 7, " do. do. 568.50, on 6 months' " 

Sept 25, « do. do. 300.00, on 6 months' " 

Nov. 5, " do. do. 675.75, on 9 months' « 

Dec. 1, *< do. do. 100.00, on 3 months' " 
What is the average time for the payment of all the bills ? 

, Ans. Dec. 24, or in 231 da. 

4. The following is my account against G. M. Holbrook, and 
I wish to ascertain the average time of payment 

Jan. 1, 1857, 97 yards of broadcloth, at $ 4.50, on 3 mos.' cr. 
Feb. 10, « 7 bales of cotton clotii, « 18.50, on 60 days' « 
May 1, " 9 tons of iron, « 45.00, on 4 mos.' *' 

June 15, " 11 hhds. of molasses, " 12.00, on 30 days* " 
July 5, « 8 doz. shovels, " 9.00, on 2 mos.' " 

Sept 25, " 14cwt of sugar, " 6.50, on 1 mo.'s " 

Dec. 1, " 8 chests of tea, " 15.00, on 90 days' " 

Ans. July 16, or in 106 da. 

5. The following is an account of my bills against J. Crowell . 

Jan. 1, 1854, a bill amounting to $300, on 6 months' credit 

500, on 5 months' " 

200, on 6 months' « 

800, on 8 months' « 

400, on 9 months' « 

900, on 7 months' « 

100, on 3 months' « 

What is the average time of payment on the above bills ? 

Ans. March 9, 1856, or in 20 mo. 8 da 

20* 



June 1, 


;< 


do. 


do. 


Sept. 1, 


(( 


do. 


do. 


Feb. 1. 


1855, 


do. 


do. 


Jnlr 1, 


1856, 


do. 


do. 


Dec. 1, 


(( 


do. 


do. 


May 1, 


1857, 


do. 


do. 



234 EQUATION OF PAYMENTS 

232t Wlien partial payments have been made befoity 
the debt is due. 

Ex. 1. I haVfe purchased goods to the amount of $ 800, on a 
credit of 6 months. At the end of 2 months I pay $ 100, and at 
the end of another month I pay $ 200 more. How long^^in 
equity, after the expiration of the 6 months, ought the balance 
to remain unpaid ? Ans. 2 months. 

OPERATION. The interest on the 

10 0X4^ 400 S 100 for 4 months is 

200x3= 600 equal to the interest of 

S 1 for 400 months ; and 

300 5 00)1000 the interest of the $ 200 

T" for 3 montiis, to that of 

$8 — $3 = $5 0. ^^' $ 1 for 600 months; and 

thus the interest on Doth 
partial payments, at the expiration of the 6 months, is equal to the 
mterest of $ 1 for 400 + 600, or 1000 months. To equal this credit 
of interest, the balance of the debt, which we find to be $ 500, should 
remain unpaid, after the 6 months, ^^ of 1000 months, or 2 months. 

Rule. — Multiply each payment by the time, in months or days, U 
was made before it became due, and divide the sum of the products by 
the balance remaining unpaid. The quotient will be the required time. 



Examples for Peactice. 

2. Sold, March 11, 1855, James Stone goods to the amount of 
$ 1850, on a credit of 4 months. I received from him, April 7, 
$ 400 ; May 15, $ 270 ; and June 20, $ 350. When in equity 
should I receive the balance ? Ans. Sept. 22, 1855. 

3. Bought, June 12, 1855, of William Jones, goods to the 
amount of $ 1200, on a credit of 8 months. I paid him, Septem- 
ber 1, $400; November 1, $200; and December 1, $100. 
When in equity can he require the balance of me ? 

Ans. Aug. 17, 1856. 

4. I sold, September 25, 1855, John Eckles 144 barrels of 
flour, at $ 12 per barrel, and 370 bushels of wheat, at $3 per 
bushel, on 6 months' credit. I received of him, September 25, 
$ 1000 ; November 1, $ 800 ; and December 21, $ 600. When 
ought I to be paid the remainder ? Ans. June 14, 1858. 

232. The mle for finding the average time of paying the balance of a 
debt, when partial payments have been made ? 
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5. Wilson Seymour bought March 20, 1855, of a merchant in 
Troy, merchandise to the amount of $ 2000, on 6 months' credit 
He paid down $ 500 ; May 10, $350, and June 7, $ 400. When 
did the balance become due ? Ans. May 18, 1856. 

233. When an account containing items of both debit 
and credit. 

Ex. 1. At what time did the balance of the following account 
become due, allowing that each item drew interest from its date ? 

Dr. Martin Jordan in account vnth David Ilitt ^ Co. Or. 



1856. 








1856. 




1 


Jan. 22, 


To merchandise. 


$89 


00 


Jan. 4, 


By merchandise, 


$77 00 


" 24, 


« it 


76 


00 


Apr. 16> 


"it it 


40 00 


Feb. 20, 


tt it 


25 


00 


May 14, 


ti ft 


143 00 


" 23, 


(( if 


21000 










April 4, 
May 21, 


t* it 


189 00 










a ft 


3o;oo 











Ans. February 9, 1856. 



OPERATION. 


Debits. 


Credits. 


Jan. 22, 89 


Jan. 4, 77 


« 24, 76X 2 = 152 


April 16, 40X103= 4120 
May 14, 143X131=18733 


Feb. 20, 25 X 29= 725 


*t 23, 210X 32=: 6720 


days. 


April 4^ 189X 73=13797 


260 )22853(87f|* 


May 21,, 30X120= 3600 


2080 


— days. 




619 )24994(40f{4 


2053 


2476 


1820 


234 


233 


Average date of purchase, 40 days 


Average of credits, 88 days f 


from Jan. 22, or on March 2. 


Jan. 4, or on April 1. 


♦ Difference between March 2 


260 


and April 1=30 days. 


30 



$ 619 — $ 260=$ 359, or balance, 



359)7800(2lffJ days. 
718 

620 
359 



261 



S2 days back from March 2= Febrnary 9. 



238. How do you equate an account having itemR of d«fe\\. wA «^^>^.^ 
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On equating each side of the account (Art. 230), we fin<i the debits 
Z 619, became due 40 days from January 22, or on March 2 ^ and the 
credits, $ 260, became due 88 days from January 4, or on April 1. 

If the account had been settled on March 2, it is evident the credits, 
$ 260, would have been paid 30 days, or the time from March 2 to 
April 1, before having become due. This would have been /a loss of 
the use or interest of that sum to the credit side of the account, and a 
corresponding gain to the debit side. Now, as the settlement is re- 
quired to be one of equity, we find how long it will take the balance 
of the account, $ 359, to gain the same inter3st that $ 260 would gain 
in th« 30 days. If it takes $ 260 to gain a certain interest in 30 days, 
it would take $ 1 to gain the same interest 260 times 30 days, or 7800 
days ; and $ 359 to gain the same amount of interest -g-J-g- of 7800 days, 
or 22 days nearly. Hence, the balance became due 22 days back of 
March 2, of on February 9. 

In this example, the time was counted back from the average date 
of the larorer amount, since it became due^rs^; but when that amount 
becomes due last, the time is counted forward from its average tim<». 

Rule. — Find the average time of each side becoming due. 

Multiply the amount of the smaller side by the number of days between 
the ttvo average dates, and divide the product by the balance of the ac- 
count. 

The quotient wUl be the time of the balance becoming due, counted 
from the average date of the larger side, back when the amount of tJial 
side is due first, but forward when it is due last. 

Note. — Having the average time of a balance becoming due, its cash 
VALUE can be ascertained when the balance is due before the time of settling 
the account, / / adding to it the interest up to the time of settlement^ and whan due 
after that ti tie, by finding the present worth (Art. 213) from the time of settle 
ment to the time of the balance becoming due. 

Examples for Practice. 

2. In settling the following account, when did the balance be- 
come due, the merchandise items being on 6 months' credit ? 



Dr. 



Hiram Lewis in account with Joseph Warren. 



Or. 



1854. 




1 


1854. 




1 


Feb. 16, 


To merchandise, 


$375:80 


Mar. 20, 


By cash, 


$300'00 


April 8, 


(( (I 


432 18 


June 17, 


" mci-chandise, 


37150 


May 17, 


(( (( 


320 15 


Julv 4, 


" cash, 


200 00 


July 13, 


(( it' 


158 12 


Sept. 25, 


" merchandise, 


85|20 



Ans. March 3, 1855. 



323. What is the mlel 
account he found ? 



How can the cash valae o^ the balance of an 
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8. Edward Doton owes Daniel Stetson, 1855, May 1, for 
merchandise, $ 500 ; May 15, for timber, $ 400 ; June 14, for a 
horse, $ 300 ; July 24, for bill of labor, $ 100. Stetson owes 
Doton, 1855, March 7, for a pleasure-boat, $ 400 ; April 2, for 
merchandise, $200; May 6, for merchandise, $300; June 13, 
for a carriage, $ 120, Allowing all the items to be on 6 months' 
credit, when will the balance of the account become due ? 

Ans. April 27, 1856. 



RATIO. 



234i Ratio is the relation, in respect to magnitude or value, 
which one quantity or number has to another of the same kind, 
or the quotient arising from the division of one number by an- 
other. Thus, the ratio of 6 to 3 is 2. 

Of the two numbers necessary to form a ratio, the first is called 
the Antecedenti and the last the Consequent. Thus, in the example 
given, 6 is the antecedent, and 3 the consequent. 

A Simple Ratio is that having but one antecedent and one, con- 
sequent. 

The Terms of a ratio are its antecedent and consequent. 

235. A ratio may be expressed in two ways. The ratio of 6 
to 3 may be expressed by two dots ( : ) between the terms ; thui^, 
6:3; or in the form of a fraction, by making the antecedent the 
numerator and the consequent the denominator, thus, f . 

The terms of a ratio must be of the same kind, or such as may 
be reduced to the same denomination. Thus, shillings have a 
ratio to shillings ; but shillings have not a ratio to gallons, nor 
pounds to ditys. 

236. A ratio may be either direct or inverse. 

A Direct Ratio is when the antecedent is divided by the conse- 
quent 

An Inverse Ratio is when the consequent is divided by the ante- 
cedent. Thus, the direct ratio of 6 to 3 is f, and the inverse 
ratio of 6 to 3 is f, or ^. 

234. What is ratio? How many numbers are necessary to form a ratio? 
What arc the antecedent and consequent called ? — 235 What two ways are 
there of expressing a ratio *» — 236. What is a direct ratio? An inverse 
catio? 
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238 RATIO: 

77ie DIRECT ratio of one number to another %s found by divide 
ing the number whose ratio is required, which is the antecedent, h^ 
the number with which it is compared, which is the consequent. 

The INVERSE ratio is found by reversing (his process. 



Examples for Practice. 

1. What is the direct ratio of 9 to 3 ? Ans. 3. Of 18 to 6 ? 
Of 16 to 4? Of24t6 12? Of 20 to 5? Of 15 to 3 ? 

2. What is the direct ratio of 7 to 21 ? Ans. ^. Of 4 to 
28? Of6to30? OfQtoll? Of9to99? Of30to90? 

3. What is the direct ratio of 60 to i2? Of 132 to 11? 
Of 40 to 120? Of 32 to 96?. Of 200 to 50? Of 144 to 
1728? Of 360 to 60? 

4. What is the inverse ratio of 10 to 5 ? Ans. J. Of 27 to 
81 ? Of 16 to 48 ? Of 72 to 9 ? Of 11 to 88? 

5. What is the direct ratio of 2£ 5s. to 9s. ? Ans. 5. Of 9in. 
to 1ft. 6in. ? 

237* A Componnd Ratio is the product of two or more ratios. 
Thus the ratio compounded of the ratios of 8 : 4 and 12 : 3 is 
f XAj^ = |f = 8,or8 X12:4X3=8. 

A compound ratio is generally expressed by writing the ratios 

8 ' 4 
of which it is composed, one above the other. Thus, i o ! q ^^" 

presses a compound ratio. 

One quantity is said to vary direcdy as another, when both 
increase or decrease together in the same ratio. 

One quantity is said to vary inversely as another, when the one 
increases in the same ratio as the other decreases. 

If the terms of a ratio are both multiplied or divided by iki 
same number, the ratio is not altered. Thus, the ratio of 8 : 2 
is 4; the ratio 8 X 2 : 2 X 2 is 4; and the ratio of 8 -^ 2 : 2 -r 
2 is 4. 

237. What is a compoand ratio? What a duplicate ratio? What a 
triplicate ratio ? What is the effect of multiplying or dividing the terms of 
arado'^ 
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PROPORTION. 

238. Proportion is an equality of ratios. Thus 9 i 3 = 12 : 4 
expresses a proportion. 

Proportion is usually written with four dots (: :), instead of the 
sign of equality between the ratios ; thus, 9 : 3 : : 12 : 4 expresses 
a proportion, and is read, the ratio of 9 to 3 is equal to the ratio 
of 12 to 4, or 9 is to 3 as 12 is to 4. 

The numbers which form a proportion are called Proportionals, 
The first and third are called Antecedents) the second and fourth 

are called Consequents ; also, the first and last are called Extremes, 

and the remaining two the Means. 

239. Any four numbers are said to be proportional to each 
other when the first contains the second as many times as the 
third contains the fourth ; or when the second contains the fii-st 
as many times as the fourth contains the third. Thus, 9 has the 
same ratio to 3 that 12 has to 4, because 9 contains 3 as many 
times as 12 contains 4. 

240. In a proportion, if the antecedents or consequents^ or hoth^ 
are divided by the same number , they are stiU proportionals. Thus, 
dividing the antecedents of the proportion 4 : 8 : : 10 : 20 by 2, we 
have 2 : 8 : : 5 : 20 ; dividing the consequents by 2, we have 
4: 4 : : 10 : 10 ; and dividing both the consequents and antece- 
dents by 2, we have 2 : 4 : : 5 : 10 ; each of which is a proportion, 
since if we divide the second term of each by the first, and the 
fourth by the third, the two quotients will be equal. The effect 
is the same when the terms are multiplied by the same number. 

241. In a proportion, the product of the extremes is equal to the 
product of the means. Thus, the proportion, 14 : 7 : : 18 : 9 may 
be expressed fractionally, -*^ = ^, Now, if we reduce these 
fractions to a common denominator, we have ^^^ = ^^^ ; but in 
this operation we multiplied together the two extremes of the pro- 
pwtion, 14 and 9, and the two meanSy 18 and 7 ; thus, 14 X 9 
« 18 X 7. 

238 What is proportion? How is proportion written? What are thcf 
numbers called that form a proportion ? Which are the extremes ? Which 
the means? — 239. When are numbers said to be in proportion to each 
other? — 240. What is the effect of dividing the antecedents or consequents 
of a proportion I Of multiplying: them ? — 241. How does the product of 
the extremes compare with that of the means ? 



240 SIMPLE PROPORTION 

242i If the extremes and one of the means are given, the other 
mean may be found by dividing the prodvct of the extremes hy 
the given mean. Thus, if the extremes are 3 and 24, and the 
given mean 6, the other mean is 12 ; because 24 X 3 =-- 72 ; 
and 72 -^ 6 = 12 

243e J^ the means and one of the extremes are given, the other 
eactreme mag be found hy dividing the product of the means by the 
given extreme. Thus, if' the means are 8 and 16, and the given 
extreme 4, the other extreme is 32; because 16 X 8= 128; 
and 128 ^ 4 = 32. 

SIMPLE PROPORTION 

224. Simpte Proportion is an equality between two simple 
ratios. 

Simple Proportion is sometimes called the Kale of Three, from three 
terms being given to find a fourth. 

245i To state and solve questions in Simple Propor- 
tion. 

Ex. 1. If 71b. of sugar cost 56 cents, whac will 361b. cost? 

Ansi $ 2.88. 

OPERATION. Since 7lb. have the same ratio to 

Bxtreme. Mean. Mean. 86lb. as 66 cents, the cost of the 

7 lb. : 3 6 lb. :: 5 6 cts. former, have to the cost of the latter, 

3 6 "^e have the first three terms of a 

proportion given, namely, one of the 

3 3 6 extremes and the two means. Now, 

16 8 to arrange the given numbers in the 

7 \ o A 1 ft order of a proportion, or state the 

7 ) Z U.l D gtiestion, we make 50 cents the tl'ird 

S 2 8 8 Extreme term, because it is of the same kind, 

and has the same ratio to the required 

answer, or fourth term, as the first has to the second From the nature 

of the question, since the answer will be more than 66 cents, or the 

third term, the second termpiust be larger than the frst; we make the 

36 the second term, and the 7 the frst, and then the product of the 

means divided hy the given extreme, gives the reqmred extreme. 

(Art. 243.) 

242. If the extremes and one of the means are griven, how can the other 
mean be found ? — 243. When the means and one of the extremes are given, 
how can the other extreme be found? — 244. What is simple proportion f 
Bow many terms are piren in qnestions in simple proportion ' 
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By Analysis. —If Tib. cost 56 cents, 1 poand will cost \ of 66 
cents, or 8 cents. Then, if lib. cost 8 cents, S6lb. will cost 86 times 8 
cents, or $ 2.88. 



Ans. $ 72. 

We state this question by making 
$ 456 the third term, because it is of 
the same kind of the required term. 
Then, since the answer must be less 
than $456, because 12 barrels will 
cost less than 76 barrels, we make 12 
barrels, the smaller of the two terms, 
the second term, and 76 barrels the 
Jirst term, and proceed as before. 

By Analysis. — If 76 barrels cost S456, 1 barrel will cost -f^ of 
$456, or $ 6. Then, if 1 barrel cost $ 6, 12 barrels will cost 12 tmies 
$6, or S 72, 

Ex. 3. If 3 men can dig a weU in 20 days, how long will it 
take 12 men? Ans. 5 days. 

OPERATION. Since tte required answer is days, we make 

men. men. days. 20 days the third term. And as 12 men will 

1 2 : 3 : : 20 dig the well in less time than 3 men, the 

3 answer must be less than 20 days. There- 

— fore we make the 3 the second term, and the 

12) 6^ 12 the first, and proceed as in the other ex- 

5 days. »°^P^^^ 

By Analysis. — If 3 men can dig the well in 20 days, it will take 
One man 3 times 20 days, or 60 days. Again, If one man can dig the 
well in 60 days, 12 men can dig it in ^ of 60 days, or 5 days. 

KuLE. — Write for the third term that number which is of the same 
kind as the required fourth term. 

Of the other two numbers, write the larger for the second term, and the 
less for the Jirst, when the answer should exceed the third term ; but write 
the less for the second term, and the larger for the first, when the answer 
should be less than the third term. 

Multiply ike second and third terms together, and divide fheir product 
by the first, 

245. What is meant by stating the question ? Which of the terms given 
in the example do you make the third 1 Why ? Which the second 1 Why ? 
Which the first? Why? After the question is stated, how do you obtain 
the answer? 

21 
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Note 1. — When the first and second terms consist of different denomi- 
nations, thej must be reduced to the same denomination; and when the 
tliird term is a compound number, it must be reduced to the lowest denomi- 
nation mentioned in it The answer will be the same denomination as th« 
third term. 

NoTB 2. — To shorten the operations, factors common to the dividend 
and divisor may be cancelled. 

Note 3. — It is ofben a convenient method, to divide the third term by the 
ratio of the first term to Uie second. 

Ex. 4. If 16 bushels of wheat are worth $ 24, what are 96 
bu&hels worth ? Ans. $ 144. 

OPERATION Br CANCELiiATioN. Wc first statc the question as di- 

bu. bu. 8 rected in the rule, and then write 

16 : 9 6 : : 2 4 the second and third terms above 

6 a horizontal line, with the sign of 

$ 2 4 X ^ multiplication between them, for a 

s=« $ 1 4 4 dividend, and the first term below 

the line for a divisor, and cancel the 
conunon factors. 

Affain, we place the $ 24, which 
BY ANALYSIS AND CANCELLATION. j^ ^^^^ same kind of the requi^d 

" answer, above a line for a dividend ; 

$ 2 4 X 00 «^nd then say, Since 16 bushels are 

Bi $ 1 4 4 worth $ 24, 1 bushel is worth ^ of 

j"^ $ 24, and express the division by 

placing the 16 below the line for a 

divisor. Now, since 96 bushels are worth 96 times as much as 1 

bushel, we express the multiplication by placing the 96 above the line, 

and then cancel as before. 

Examples for Practice, 

5. What cost 9 gallons of molasses, if 63 gallons cost $ 14.49? 

Ans. $ 2.07. 

6. What cost 97 acres of land, if 19 acres can be obtained for 
$337.25? Ans. $ 1721.75. 

7. If a man travel 319 miles in 11 days, how far will he travel 
in 47 days? Ans. 1363 miles. 

8. When $ 120 are paid for 15 barrels of mackerel, what will 
be the cost of 79 barrels ? Ans. $ 632. 

245. What IS the rule for simple proportion ? How should the pupil pe^ 
form the questions ? How do you state the question and arrange the terms 
for cancellation 1 What do you cancel ^ How do you arrange Uie termi 
tor cancellRticn by analysis t 
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9. If 9 horses eat a load of hay in 12 days, how many horses 
can eat the same quantity in 3 days ? Ans. 36 horses. 

10. When $ 5.88 are paid for 7 gallons of oil, what cost 27 
gallons ? Ans. $ 22.68. 

11. When $ 10.80 are paid for 91b. of tea, what cost 1471b? 

Ans. $ 176.40. 

12. What cost 27 tons of coal, when 9 tons can be purchased 
for $ 85.95 ? Ans. $ 257.85. 

13. If 15 tons of lead cost $ 105, what cost 765 tons ? 

Ans. $ 5355.00. 

14. If 16hhd. of molasses cost $ 320, what cost 176hhd.? 

$3520.00. 

15. If 15cwt. 3qr..l71b. of sugar cost $124.67, what cost 
76cwt. 2qr. 191b.? Ans. $ 600.56+. 

16. If the cars on the Boston and Maine Railroad go one 
mile in 2 minutes and 8 seconds, how long will they be in passing 
from Haverhill to Boston, the distance being 32 miles ? 

Ans. Ih. 8min. 16sec. 

17. If a man can travel 3m. 7fur. 18rd. in one hour, how far 
can he travel in 9h. 45min. 19sec. ? Ans. 38m. 2fur. 32rd.-[-. 

18. A fox is 96 rods before a greyhound, and while the fox is 
running 15 rods the greyhound runs 21 rods ; how far must the 
dog run before he can catch the fox ? Ans. 336 rods. 

19. If 5 men (5lin reap a field in 12 hours, how long would it 
take them if 4 men were added to their number ? 

Ans. 6f hours. 

20. Ten men engage to build a house in 63 days, but 3 of 
their number being taken sick, how long will it take the rest to 
complete the house ? Ans. 90 days. 

21. If a 4 cent loaf weighs 5oz. when flour is $ 5 per barrel, 
what should it weigh when flour is $ 7.50 per barrel ? 

Ans. 3^z. 

22. If 7 men can mow a field in 10 days when the days are 
14 hours long, how long will it take the same men to mow the 
field when the days are 13 hours long ? Ans lOfg days. 

53. If 291b. of butter will purchase 401b. of cheese, how many 
pounds of butter will buy 791b. of cheese? Ans. 57^^1b. 

24. If f of a yard cost | of a dollar, what will -J- J of a yard 
cost? Ans. $0.76^2^. 

I •• « • • t ; i X H X I - «IS - $0.76^, Ans. 
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25. If 4| jwedB of cloth cost $ 2f , what will 19^^ jaids cost? 

Ads. $ 11.50. 

yd. yd. S. c( c|0 93 

4i:19^: : 2| ; ^ X ^ X g" =- ¥ = J H-^O, Ans. 

26. If for 4^^ yards of velvet there be received 11^ yards oi 
talico, how many yards of velvet will be sufficient to purchase 
100 yards of calico? Ans. 39^ yards. 

27. A certain piece of labor was to have been performed by 
144 men in 36 days, but a number of them having been sent 
fcway, the work was performed in 48 days ; required the number 
of men discharged. ' Ans. 36 men. 

28. James can mow a certain field in 6 days, John can mow 
it in 8 days ; how long will it take John and James both to mow 
it ? Ans. 3f days. 

29. A. Atwood can hoe a certain field in 10 days, but with 
the assistance of his son Jerry he can hoe it in 7 days, and he 
and his son Jacob can hoe it in 6 days ; how long would it take 
Jerry and Jacob to hoe it together ? Ans. 9^^ days. 

30. Bought a horse for $ 75 ; for what must I sell him to gain 
10 per cent. ? • 

1.00 : 1.10 : : $75 : $82.50, Ans. 

31. Bought 40 yards of cloth at $ 5.00 per yard ; for what 
must I sell the whole amount to gain 15 per cent ? 

Ans. $ 230.00. 

32. My chaise cost $175, but, having been injured, I am 
willing to sell it at a loss of 30 per cent ; what should I re* 
ceive ? Ans. $ 122.50. 

33. Bought a cargo of flour on speculation, at $ 5.00 per bar- 
rel, and sold it at $ 6.00 per barrel ; what did I gain per cent ? 

Ans. 20 per cent 

34. Bought a hogshead of molasses for $ 15.00, but, it not 
proving as good as I expected, I sell it for $ 12 ; what do I lose 
per cent. ? Ans. 20 per cent 

35. Bought a hogshead of molasses for $ 27.50, at 25 cents 
per gallon ; how much did it contain? Ans. 110 gallons. 

36. A certain farm was sold for $ 1728, it being $ 15.75 per 
acre ; what was the quantity of land ? Ans. 109 A 2R. 34^p. 

37. A certain cistern has 8 cocks ; the first will empty it in 
2 hours, the second in 3 hours, and the third in 4 hours ; in whaJ 
time would they all empty the cistern together ? 

Ans. 55if^ minutes. 
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COMPOUND PROPORTION. 

246i Componnd Proportion is an expression of equality between 
a compound and a simple ratio. 

It is employed in the solution of such questions as require two 
or more statements in Simple Proportion. 

247i To state and solve questions in Compound Pro*, 
portion. 

Ex. 1. If $100 will gam $8 in 12 months, what will $600 
gain in 10 months? Ans. $ 40. 

OPERATION. In stating this 

Extreme. Mean. question, we make 

$100: $600) .^Ig- $8, the gain, which 

1 2 mo. : 1 mo, j • * ^ is of the same kind 

as the required 
600X10X8 48000 term, the third 

: = = $ 4 0, BxtremjB. term. Then, tak- 

10 0X12 1200 ing of the remain- 

ing terms two of 
the same kind, $ 100 and $ 600, we inquire if the answer, depend- 
ing on these aJone, must be greater or less than the third term; 
and since it must be greater, because $ 600 will gain more than 
$ 100 in the same time, we make $ 600 'the second term, and $ 100 
the first. Again, we take the two remaining terms, and make 10 mo. 
the second term, and 12 mo. the first, since the same sum would 
gain less in 10 mo. than in 12 mo. We then find the continued 
products of the second and third terms, and divide it by the product 
of the first terms, for the answer. 

Rule. — Make thai number which is of the same kind as the answer 
required the third term of a proportion. Of the remaining numbers^ take 
any two., that ars of the same kind, and consider whether an answery 
depending upon these alone, woxdd he greater or less than the third term, 
and place them as directed in Simple Proportion, 

Then take any other two, and consider whether an answer, depending 
only upon them, would he greater or less than the third term, and arrange 
ihem accordingly ; and so on until all are used. 

246. "What is compound proportion ? For what is it employed ? — 247. In 
stating the question, which of the numbers do you make the third term ? 
Wliy ? What do yon do with the remaining terms ? How do you know 
which of the two to take for the second term ? Which for the first ? After 
all the terms have been arranged, how do you find the answer 1 The rule 
fiw compound proportion ? 
21* 
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M^aitipbf ike prodrnd of the second terms htf the Udrdj and divide the 
resuit fiy the product of the fnt terms. The quotient wiU he the fourth 
termj or answer. 

NoTS. — Opentions can often be nmeh shortened bj cancellation. 

Ex. 2. K $100 win gain $ 6 in 12 months, what will $800 
gain in 8 months? 

OFEBATIOS BT CASCELLATIOH. 

$100: $800) ..gg We state the question acconl- 

1 2 mo. ; 8 mo. j * ' ing to the rule, and then write 

g 4 the second and third terms for a 

8 X 8 X tf diyidend and the first terms for 

= $ 3 2 * divisor, and cancel the com- 

X X if >2 °>on factors. 



BT AKAI.TSI8 AXB CAKCKLXATTOH. 

4 8 



If $ 6 is the gain of $ 100 in 

12 mo., in 1 mo. the gain of $100 

will be ^ as much, or % ^, and in 

< t X g X ^^^^g3 2 8 mo. 8 times asmuch, or s'-^* 

1^X100 ^Again, if $100 gain $ *^ in 

4^ 8 mo., $ 1 will gain ^^ of it, or 

$ i/xVoo > a»d ^^^^ ^^ g2un 

800 times as much, or $ ^3 * ^^00^ 9 ^^^ cancelling the common factors 

we obtain $ 32 for the answer. 



Examples fob Practice. 

3. If $ 100 gain $ 6 in 12 months, in bow many months will 
$ 800 gain $ 32 ? Ans. 8 months. 

4. If $ 100 gain $ 6 in 12 months, how large a sum will it 
require to gain $ 32 in 8 months ? Ans. $ 800. 

5. If S 800 gain $ 32 in 8 months, what is the per cent. ? 

Ans. 6 per cent 

6. If 15 carpenters can build a bridge in 60 days when the 
days are 15 hours long, how long will it take 20 men to build 
the bridge when the days are 10 hours long ? 

Ans. 67^ days. 

247. How can operations often be shortened ? How are questions stated 
for cancellation ? Which terms are taken for the dividend % Which for the 
divisor ? What are cancelled ? 
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7. If a regiment of soldiers, consisting of 939 men, can eat 
851 bushels of wheat in 3 weeks, how many soldiers will it re- 
quire to eat 1404 bushels in 2 weeks? Ans. 5634 soldiers. 

8. If 8 men spend $ 64 in 13 weeks, what will 12 men spend 
in 52 weeks? Ans. $384. 

9. If 8 horses consume 42 bushels of grain in 24 days, how 
many bushels will suffice 32 horses 48 days ? 

Ans. 336 bushels. 

10. If 6 men in 16 days of 9 hours each build a wall 20 feet 
long, 6 feet high, and 4 feet thick, in how many days of 16 hours 
each will 24 men build a wall 200 feet long, 16 feet high, and 6 
feet thick ? Ans. 90 days. 

11. If a man travel 117. miles in 15 days, emplojdng only 9 
hours a day, how far would he go in 20 days, travelling 12 
hours a day? Ans. 208 miles. 

12. If 12 men in 15 days can build a wall 30 feet long, 6 feet 
high, and 3 feet thick, when the days are 12 hours long, in what 
time will 30 men build a wall 300 feet long, 8 feet high, and 6 
feet thick, when they work 8 hours a day ? Ans. 240 days. 

13. If the carriage of 5cwt. 3qr. 150 miles cost $ 24.58, what 
must be paid for the carriage of 7cwt 2qr. 151b. 32 miles, at 
the same rate ? Ans. $ 6.97-}-. 

14. A received of B $ 9 for the use of $ 600 for 6 months ; 
now B wishes to hire of A $ 1800 until the interest shall amount 
to the same sum. For how long must he hire it ? 

Ans. 2 months. 

15. If 15 oxen or 20 cows will eat 3 tons of hay in 8 weeks, 
how much hay will be sufficient for 15 oxen and 8 cows 12 
weeks ? Ans. 6^ tons. 

16. If 5 men, by laboring 10 houfs a day, can mow a field of 
30 acres in 10 days, how long will it require 8 men and 7 boys, 
provided each boy can do /y as much as a man, to mow a field 
containing 54 acres ? Ans. 7^^^ days. 

17. If 2 men can build 12f rods of wall in 6^ days, how 
long will it take 18 men to build 247y^ rods ? Ans. 14 days. 

18. If 248 men, in 5 J days of 11 hours each, dig a trench of 
7 degrees of hardness, and 23 2 J feet long, 3§ feet wide, and 2j 
feet deep, in how many days of 9 hours each will 24 men dig a 
trench of 4 degrees of hardness, and 337 J feet long, 5^ feet wide, 
and 3j> feet deep ? Ans. 132 days. 
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PROFIT AND LOSS. 

248. Profit and loss is the process by which merchants and 
other traders estimate their gain or loss in buying and selling 
goods. 

Grains and losses are usually reckoned on the prime or first 
cost of articles. 

249i To find the rate per cent, of profit or loss when 
the cost and selling price are given. 

Ex. 1. If I buy flour at $ 4 per barrel, and sell it at $ 5 per 
barrel, what is the gain per cent. ? Ans. 25 per cent 

OPERATION. 

$5 — $4=.$1; i= 1.00 -5- 4 « .25, or 25 per cent 

By subtracting the cost from the selling price, we find the gain per 
oarrcl to be S 1. Now, if the gain is S 1 on $ 4, it is ^ of the cost, 
and ^ sx .25, or 25 per cent 

OPBRATION BT PROPORTION. 

S5 — $4»$1;$4:$ 1:: 1.00 : .25, that is, 25 per cent 

2. If I buy flour at $5 per barrel, and sell it at $4 per barrel, 
what is the loss per cent ? Ans. 20 per cent 

OPERATION. 

$5_$4 = $1; i^ l.Ob H- 5 = .20, or 20 per cent 

By subtracting the selling price from the cost, we find the loss per 
barrel to be $ 1. Now, if the loss is $ 1 on $ 5, it is ^ of the cost, and 
^ SDB .20, or 20 per cent From this analysis, and that of the preceding 
example, it is seen that the operation is equivalent to making the gain 
or loss the numerator of a fraction, and the cost the denominator, and 
then reducing this fraction to a decimal ; or, in short, to simply dividr 
ing the gain or loss by the cost 

OPERATION BY PROPORTION. 

$5 — $ 4 = $ 1 ; $ 5 : $ 1 :: 100 per cent: 20 per cent 

Bulb 1. — Divide the gain or loss by the cost, and the quotient uM he 
iA« gain or loss per cent. Or, 

Rule 2. — As the cost is to the sum gained or lost, so is 100 
per cent, to the per cent, gained or lost. 

248. What is profit and loss "? What is the first rule for finding the profif 
or loss in buying or selling goods 1 What is the second rule ? 
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Examples for Practice. 

8. Bought 40 yards of broadcloth at $ 5.40 per yard, and I 
sell j of it at $ 6 per yard, and the remainder at $ 7 per yard ; 
what do I gain per cent. ? Ans. 15|^ per cent 

4. A merchant purchased for tiash 50 barrels of flour, at $ 5 
per barrel, and immediately sold the same on 8 months' credit, 
at $ 5.98 per barrel ; what does he gain per cent ? 

Ans. 15 per cent 

5. A grocer bought a hogshead of molasses, containing 100 
gallons, at 30 cents per gallon ; but 30 gallons having leaked 
out he disposed of the remainder at 40 cents per gallon. Did he 
gain or lose, and how much per cent. ? 

Ans. Lost 6f per cent 

6. A gentleman in Rochester, N. Y., purchased 3000 bushels 
of wheat, at $ 1.12J per bushel. He paid 5 cents per bushel for 
its transportation to New York city, and then sold it at $ 1.37 J 
per bushel ; what did he gain per cent. ? 

Ans. 171^ per cent 

7. J. Morse bought, in Lawrence, a lot of land 7-1^ rods* 
square, for $ 5 per square rod. He sold the land at 5 cents per 
square foot ; what did he gain per cent. ? 

Ans. 172^ per cent 

250. To find the selling price, when the cost and the 
gain or loss per cent, are given. 

Ex. 1. If I buy flour at $ 4 per barrel^ for how much must I 
»ell it per barrel to gain 25 per cent ? Ans. $ 5. 

OPERATION. 

$4 X -25 « $1.00; then $4 + $l s=$5, Ans. 

If I sell the flour for 25 per cent gain, I sell it for .26 more than it 
cost. Therefore, if I add to the cost .25 of the cost, the sum will be 
the price per barrel for which the flour must be sold. 

OPERATION BY PROPORTION. 

1.00 + .25 = 1.25; 1.00 : 1.25 : : $4 : $5, Ans. 

2. If I buy flour at $ 5 per barrel, for what must I sell it pei 
barrel to lose 20 per cent ? 

- 250. Explain how you find the selling price when the cost and the gain oi 
loss per cent are giyea. 
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OPERATION. 

$5x .20 = 1.00; $5 — $1«:$4, Ans. 
If I sell the flour for 20 per cent, loss, I sell it for .20 less than it 
cost. Therefore, if I subtract fVom the cost .20 of the cost, the re- 
mainder will be the price per barrel for which the floor must be sold. 

OPERATION BY PROPORTION. 

1.00 — .20 == .80 ; 1.00 : .80 : : $ 5 : $ 4, Ana. 

HuLE 1. — Find tlie percentage on the cost at the given rate per cent, 
and add it to the costy or subtract it from the same, according as the seU- 
ing price is to be that of profit or loss. Or, 

Rule 2. — As \ is to 1 with the profit per cent, added, or loss per cent 
mblractedy expressed decimally, so is the given price to the price required. 

Examples for Practice. 

3. Bought a hogshead of molasses containing 120 gallons, for 
30 cents per gallon, but it not proving so good as was expected, 
I am willing to lose 10 per cent, on the cost ; what shall I re- 
ceive for it ? Ans. $ 32.40. 

4. A grocer bought a hogshead of sugar, weighing net 8cwt 
Sqr. 51b., for $ 88 ; for what must he sell it per pound to gain 
20 per cent ? An^. 12 cents per pound. 

5. J. Simpson bought a farm for $ 1728 ; for what must it be 
sold to gain 12 per cent., provided he is to wait 8 months, without 
interest, for his pay? Ans. $ 2012.77+. 

6. J. Fox purchased a barrel of vinegar containing 32 gal- 
Ipns, for $ 4 ; but 8 gallons having leaked out, for how much 
must he sell the remainder per gallon to gain 10 per cent, on the 
cost? Ans. $0.18^ per gallon. 

7. Bought a horse for $ 90, and gave my note to be paid in 6 
months, without interest ; what must be my cash price to gain 20 
per cent, on my bargain ? Ans. $ 104.84-J-. 

8. H. Tilton bought 7cwt. of coffee at $ 11.50 per cwt, but 
finding it injured, he is willing to lose 15 per cent.; for how 
much must he sell the 7cwt. ? Ans. $ 68.42-(-. 

251. To find the cost when the selling price and the 
gain or loss per cent, are given. 

Ex. 1. If I sell flour at $ 5 per barrel, and by so doing make 
25 per cent., what was the cost of the flour ? 

Ans. $ 4 per barrel 

250. What 18 the first rule for finding at what price goods must be sold 
to gain or lose a given per cent. 1 The second rule '^ 
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OPEBATION. 

$5.00 -T- 1.25 = $4, Ans. 

Since the gain is 25 per cent, of the cost, the selling price, $ 5, n 
equal to the cost increased by 25 per cent, of the cost, or to 1.25 of the 
cost. Hence, the cost must be as many dollars as 1.25 is contained 
times in 5, or $ 4. 

OPERATION BY PROPORTION. 

1.00 + .25 = 1.25 ; 1.25 : 1.00 : : $5 : $4, Ans. 

2. If I sell flour at $4 per barrel, and by so doing lose 20 per 
cent., what was the cost of the flour? Ans. $5 per barrel. « 

OPERATION. 

$4.00 -J- .80 = $5, Ans. 

Since the loss is 20 per cent, of the cost, the selling price, $ 4, ia 
equal to the cost decreased by 20 per cent, of the cost, or .80 of the 
cost. Hence, the cost must be as many dollars as .80 is contained times 
in 5, or $ 5. 

OPERATION BY PROPORTION. 

1.00 — .20 = .80 ; .80 : 1,00 : : $4 : $5, Ans. 

Rule 1. — Divide the selling price by 1 increased by the gain per 
cent,, or by 1 decreased by the loss per cent,, expressed dedmaUy, and 
the quotient wiU be the cost. Or, 

Rule 2. — As 1 with the gain per cent, added, or loss per cent svHh 
tractedy expressed decimally, is to 1, so is the selling price to the cost. 

Examples for Practice. 

3. Having used my chaise 16 years, I am willing to sell it for 
$ 80 ; but by so doing I lose 62 J per cent. ; what was the cost of 
the chaise? ' Ans. $ 213.33^. 

4. If T sell wood at $ 7.20 per cord, and gain 20 per cent., 
what did the wood cost me per cord ? Ans. $ 6 per cord. 

5. J. Adams sold 40 cases of shoes for $ 1600, and gained 18 
per cent. ; what was the first cost of the shoes ? 

Ans. $ 1355.93+. 

251. What is the first rule for finding the cost, when the selling price and 
the gain or loss per cent are given ? Th$ second rule ? 
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6. Sold 17 barrels of flour at $ 8 per barrel, for which I re- 
ceived a note payable in 3 months. This note I had discounted 
at the Granite Bank, but, on examining my account, I find I have 
lost 10 per cent, on the flour; what was its cost? 

Ans. $148.76+. 

252* Tlie selling price of goods and the rate per cent, 
being given, to find what the gain or loss per cent, would 
be, if sold at another price. 

Ex. 1. If I sell flour at $ 5 per barrel, and g£un 25 per cent, 
what should I gain if I were to seU it for $ 7 per barrel ? 

OPERATION. 

We find the cost of the flour per barrel, as in Art. 251. Thus, 
S 5.00 -f- 1.25 = $ 4.00, the cost per barrel. 

We find the gain per cent, on the cost when sold at $ 7 per barrel, 
as in Art. 249. Thus, 

S7 — S4=bS8; 8.00 -^ 4 = .75, or 75 per cent 

OPKRATION BY PBOPORTION. 

1.00 -I- .25 =-1.25 ; $5 : $7 : : 1.25 : 1.75 ; 
1.75 — 1.00 = .75, that is, 75 per cent 
Rule 1. — F^l the cost (Art. 251), and then the gain or lass per 
cent, on this cost at the proposed selling price, (Art 249.) Or, 

Rule 2. — As the first price is to the proposed prifiCj so is I with the 
gain per cent, of the first price added, or the loss per cent, t)/ the first price 
subtracted, to 1 with the gain per cent, of the proposed price added^ or 
with the loss per cent, of the proposed price subtracted. 

NoTB. — If the result by the last rule exceeds 1 .00, the excess is the gain 
per cent ; but, if it is less than 1.00, the deficiency- is the loss per cent. 

Examples for Practice. 

2. Sold a quantity of oats at 28 cents per bushel, and gained 
12 per cent ; what per cent, should I gain or lose, if I were to 
Bell them at 24 cents per bushel ? Ans. Lose 4 per cent. 

3. S. Rice sold a horse for $37.50^ and lost 25 })er cent; 
what would have been his gain per cent if he had sold him for 
$ 75 ? - Ans. 50 per cent 

4. S. Phelps sold a quantity of wheat for $ 1728, and took 

252. What is the first rule for finding what gain or loss is made by selling 
goods at another price when the selling price and rate per cent, are riYcn 1 
The second rule ? If the answer exceeds 1 .00 what is the excess 7 If it ij 
less than 1 .00, what is the dfsficiency ? 
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a note payable in 9 months without interest, and made 10 pei 
cent on his purchase ; what would have been his gain per cent 
if he had sold it to James Wilson for $ 2000 cash ? 

Ans. 33-|- per cent 

MISCELLANEOUS EXERCISES. 

1. A horse that cost $ 84, having been injured, was sold for 
$ 75.60 ; what was the loss per cent ? Ans. 10 per cent 

2. Sold a horse for $ 75.60, and lost 10 per cent on the cost ; 
but, if I had sold him for $ 97.44, what per cent should I have 
gained on the cost of the horse ? Ans. 1 6 per cent 

3. M. Star sold a horse for $ 97.44, and gained 1 6 per cent ; 
what would have been his loss per cent if he had sold the horse 
for $ 75.60, and what his actual loss ? 

Ans. Loss 10 per cent $ 8.40 loss. 

4. If I buy cloth at $ 5 per yard, on 9 months' credit, for what 
must I sell it per yard for cash to gain 12 per cent. ? 

Ans. $ 5.35+. 

5. A. Pemberton bought a hogshead of molasses, containing 
120 gallons, for $ 40 ; but 20 gallons having leaked out, for what 
must he sell the remainder per gallon to gain 10 per cent on his 
purchase? Ans. $0.44. 

6. H. Jones sells flour, which cost him $ 5 per barrel, for 
$ 7.50 per barrel ; and J. B. Crosby sells coffee for 14 cents per 
pound, which cost him 10 cents per pound; which makes the 
greater per cent ? Ans. H. Jones makes 10 per cent most 

7. J. Gordon bought 160 gallons of molasses, but having sold 
40 gallons, at 30 cents per gallon, to a man who proved a bank- 
rupt, and could pay only 30 cents on the dollar, he disposed of 
the remainder at 35 cents per gallon, and gained 10 per cent on 
his purchase ; what was the cost of the molasses ? 

Ans. $41.45+. 

8. D. Bugbee bought a horse for $ 75.60, which was 10 per 
oent less than his real value, and sold him for 16 per cent more 
than his real value ; what did he receive for the horse, and what 
per cent did he make on his purchase ? 

Ans. Received $ 97.44, and made 28f per cent 

9. A merchant bought 70 yards of broadcloth that was IJ 
yards wide, fcr $ 4.50 per yard, but the cloth having been wet, 
it shrunk 5 per cent in length, and 5 in width ; for what must 
the cloth be sold per square yard to gain 12 per cent ? 

22 ^ Ans. $3.19+. 
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PARTNERSHIP, OR COMPANY BUSINESS- 

253* Ptrtnenkip is the association of two or more persons in 
basinass, with an agreement to share the profits and losses. 

Pirtlien are the persons associated in business. 

Goill|NUIf I or Finn, is the name of the business association. 

Ctpital, or Joint Stock} is the monej or property invested in the 
oompanj or firm. 

The DiTldBIld is the profit or gain on the shares of the capital 

254t To find each partner's share of the profit or loss 
when each one's stock is employed the same time. 

Ex. 1. John Smith and Henry Gray enter into partnership for 
three years; Smith puts in $<000, and Gray $2000. They 
gain $570. What is each man's share of the gain ? 

Ans. Smith's gain, $ 380 ; Gray's gain, $ 190. 

OPE&ATIOH. 

$ 4 0, Smith's stock, fg Jg — f , Smith's part of the stock. 
$^000, Gray's " fJJJ = J, Gray's part of the stock. 

$ 6 0, Whole stock. 

Then f of $5 70, the whole g^ « $3 8 0, is Smith's share of 

the gain. 
And i of $5 7 0, « « «$ 1 9 0, is Gray's share of 

the gain. 

Proof, $ 5 7 

Since S 4000 -|- S 2000 = $ 6000 is the whole stock, Smith's part of 
the stock is J^ = f ; and Gray's part, MJ^ =-= |. Then, since each 
man's gain must correspond to his stock, f of $570, or $380, is 
Smith's share of the gain ; and ^ of $ 570, or $ 190, is Gray's share of 
the gain. 

OPERATION BY PROPORTION. 

$6000:$4000::$570:$38 0, Smith's gain. 
$6000:$2000::$570:$19 0, Gray's gain. 

253. What is partnership? What are the persons associated called? 
What is the association called ? What the property invested 1 What tfai 
' profit or loss ? 
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Rule 1. — MuUiply the whole gain or loss hy the fractions denoting 
each partner's part of the whole stock, and the products will he the respec- 
tive shares of the gain or loss of each partner. Or, 

Rule 2. — As the whole stock is to each partner^s stock, so is the whole 
gain or loss to each partners gain or loss. 

Examples for Practice. 

2. Three merchants, A, B, and C, engaged in trade. A put 
in $ 6000, B put in $ 9000, and C put in $ 5000. They gain 
$ 840. What is each man's share of the gain ? 

Ans. A's gain $ 252, B's gain $ 378, C*s gain $ 210. 

3. A bankrupt owes Peter Parker $ 8750, James Dole $ 3610, 
and James Gage $ 7000. His effects, sold at auction, amount to 
$ 6875 ; of this sum $ 375 are to be deducted for expenses, &c. 
What will each receive of the dividend ? 

Ans. Parker, $2937.75|J^; Dole, $1212.03^^,-; Gage, 
$2350.20f/-r- 

4. A irierchant, failing 'in trade, owes A $ 500, B $ 386, C 
$ 988, and D $ 126. His effects are sold for $ 100. What will 
each man receive ? 

Ans. A receives $u 25.00, B $ 19.30, C 49.40, D $ 6.30. 

5. A, B, and C, engaged in trade. A put in $ 700, B put in 
$ 300, and C put in 100 barrels of flour. They gained $ 90 ; 
of which sum C took $ 30 for his part ; what will A and B re- 
ceive, and what was C*s flour valued per barrel ? 

Ans. A receives $ 42, B $ 18, Cs flour $ 5 per barrel 

255« To find each partner's share of the profit or loss, 
when the stock is employed unequal times. 

Ex. 1. Josiah Brown and George Dole trade in company. 
Brown put in $ 600 for 8 months, and Dole put in $ 400 for 6 
months. They gain $ 60. What is each man's share of the 
gain? 

OPERATION. 

$600X8«-$4800forl month. 
$ 4 X 6 — $2400 for 1 month. 

$7200 
j^lgj s= J, Brown's share in the partnership. 
^^% = i, Dole's share in the partnership. 
I of $ 60 = $ 40, Brown's gain ; ^ of $ 60 = $ 20, Dole's gain. 

254. The rule for finding the shares of profit or loss when the stock is 
employed the same time 1 
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$ 600 for 8 months is the same as $ 600 X ^ »» $4800 for 1 month, 
because S 4800 would gain as much in 1 month as $ 600 in 8 months ; 
and S 400 for 6 months is the same as 8 400 X 6 =S 2400 for 1 montli. 
The question then is the same as if Brown had put in $ 4800 and Dole 
S 2400 for 1 month each. The whole stock would then be $ 4800 + 
$ 2400 «= $ 7200, and Brown's share of the gain would be ^^ = | 
of $ 60 = $ 40 ; and Dole's share, ^^ =» ^ of $ 60 =» $ 20. 

OPERATION BY PROPORTION. 

$4800 $7200:$4800::$60:'$4 0, B's share. 
$2400 $ 7 2 : $ 2 4 : : $ 6 : $ 2 0, D's share. 

$7200 

Rule 1. — Multiply each partner's stock by the time it was in trade^ 
and consider each product a numerator, to be written over the sum of the 
products, as a common denominator. Then multiply the whole gain or 
loss by each of these fractions, and the product wiU be the respective shares 
of the gain or loss of each partner. Or, 

S,ULE 2. — Multiply each partner's stock by the time it was in trade; 
then, as the sum of these products is to each product, so is the whole gain 
or loss to each partner's gain or loss. 

Examples for Practice. 

2. A, B, and C trade in company. A put in $ 700 for 5 
months ; B put in $ 800 for 6 months ; and C put in $ 500 for 
10 months. They gain $ 399. What is each man's share of the 
gain? Ans. A's gain $ 105, B*s gain $ 144, C's gain $ 150. 

• 3. Johnson, Hyde, and Tyler enter into business, under the 
firm of Johnson, Hyde, & Co. Johnson put in at first $ 1000, 
and at the end of 6 months $ 500. Hyde put in at first $ 800, 
and at the end of 4 months $ 400 ; but, at the end of 10 months, 
he withdrew $ 500. Tyler put in at first $ 1200, and at the end 
of 7 months $ 300, and at the end of 10 months $ 200. At the 
end of the year they found their net gain to be $ 1000. What is 
each man s share ? 

Ans. Johnson's gain $ 348.02if f , Hyde's $ 273.78jVt> Tyler's 
$378,195^^- 

4. George Morse hired of William Hale, of Haverhill, a horse 
and chaise for a ride to Newburyport, for $ 3.00, with the privi- 
lege of one person's having a seat with him. Having rode 4 

255i What are the niles for finding the shares of profit or loss when the 
stock is employed for unequal times ? Why do you multiply each man's 
stock by Uie time it was in trade « 
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mileSy he took in John Jones, and carried him to Newburyport 
and brought him back to the place from which he took him. 
What share of the expense should each pay, the distance from 
Haverhill to Newbury port being 15 miles? 

Ans. Morse pays $ 1.90, Jones pays $ 1.10. 

5. J. Jones and L. Cotton enter into partnership for 1 year. 
January 1, Jones put in $ 1000, but Cotton did not put in any 
until the first of April. What did he then put in, to have an 
equal share with Jones at the end of the year ? 

Ans. 1333.33J. 

6. S, C, and D engage in partnership, with a capital of $ 4700. 
S's stock was in trade 8 months, and his share of the proiits was 
$ 96 ; Cs stock was in the firm 6 months, and his share of the 
gain was $ 90 ; I^s stock was in the firm 4 months, and his gain 
was $80. Eequired the amount of stock which each had in 

^^^^ (S's stock $1200. 

Ans. -l Cs stock $ 1500. 
( D's stock $2000. 

7. A, B, and C engage in trade. A put in $ 300 for 7 months, 
B put in $ 500 for 8 months, and C put in $ 200 for 12 months ; 
they gain $ 85 ; what share of the gain does each receive ? 

Ans. A $ 21, B $ 40, and C $ 24. 

8. A and B engage in trade, with $ 500. A put in his stock 
for 5 months, and B put in his for 4 months. A gained $ 10, 
and B gained $ 12 ; what sum did each put in? 

Ans. A $ 200, B $ 300. 

9. A and B trade in company. A put in $ 3000, and at the 
end of 6 months put in $ 2000 more ; B put in $ 6000, and at 
the end of 8 months took out $ 3000 ; they trade one year, and 
gain $ 1080 ; what is each man's share of the gain ? 

Ans. A's share is $ 480, B*s $ 600. 

10. Four men hired a pasture for $ 50. A put in 5 horses 
for 4 weeks ; B put in 6 horses for 8 weeks; C put in 12 oxen 
for 5 weeks, calling 3 oxen equal to 2 horses ; and D put in 3 
horses for 14 weeks. How much ought each man to pay ? 

Ans. A $ 6.66§, B $ 16.00, C $ 13.33^, and D $ 14.00. 

11. A, B, and C contract to build a piece of railroad for 
$ 7500. A employs 30 men 50 days ; B employs 50 men 36 
days ; and C employs 48 men and 1 horses 45 days, each horse 
to be reckoned equal to one man, and he is also to have $112.50 
for overseeing the work. How much is each man to receive ? 

Ans. A receives $ 1875 ; B, $ 2250 ; C. $ 3375. 
29* 



258 GOVERNMENT {SECURITIES. 



GOVERNMENT SECURITIES. 

^6. Bonds are obligations securing the payment of a certain 
sum of money at a specified time. 

The principal bonds of the United States are : 

6*s of *81, payable in 1881, bearing interest at 6 per cent, in gold. 
5*8 of '81, payable in 1881, bearing interest at 5 per cent, in gold. 
4^'s of '86, payable in 1886, bearing interest at 4j per cent, in gold. 
4's of 1901 payable in 1901, bearing interest at 4 per cent, in gold. 

5-20's are bonds redeemable after 5 years, and payable after 20 
years. They bear interest at 6 per cent, in gold. 

10-40's are bonds redeemable after 10 years, and payable in 40 
years. They bear interest at 5 per cent, in gold. 

Treasury Notes are government notes payable on demand, with- 
out interest, or at a specified time with interest 

Govcrnmcilt Secarities consist of Government bonds and Treasury 
notes. 

They are at par, or at their face value, when quoted at 100 ; 
above par when quoted at more than 100; and below par when 
quoted at less than 100. Thus, a security quoted at 113 is at 
113 per cent, of its face, or at 13 per cent, premium. 

A Coupon is an interest ticket attached to a bond. 

Exercises. 

1. How much must be paid for $8000, U. S. 6's of '81, at 114, 
and brokerage at l^per cent. Ans. $9130. 



114 + ^ = 114^; $80.00 XI. 14^ = $9130. 00. 

2. What amount of U. S.- 6's of '81, at 114 and brokerage at 
^ per cent, can be bought for $9130 ? Ans. $8000. 

3. At what rate must U. S. 5's be bought to yield 4J per cent, 
on the investment? Ans. 111^. 

4. How much must be invested in U. S. 4J^'s at 100, to yield a 
quarterly income of $225 ? Ans. $20,000. 

256. What are bonds ? Treasury notes ? Government securities 1 
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CURRENCIES. 

357. The Currency of a state or country is its money, or 
circulating medium of trade. 

In the United States, gold, silver, and other coins, and legal 
tender and National Bank notes, pass as money. 

The Intrinsic Value of foreign coins is their value according 
to weight and fineness. This, of some coins, as determined by 
the Director of the United States Mint, in 1872, is as in the 
following 

TABLE. 



Qold Coins. 


Value. 


SUTer Coins. 


Value. 

$1,072 

.982 

.982 

.98 

.98 

.98 
.794 

.496 

.466 
1.025 


Sovereign of England, . 
Twenty Francs of France 
Twenty Lire df Italy, . 
Eighty Reals of Spain, . 
Four Florins of Austria, 
Carolin of Sweden, . . 
Ten Thaler of Prussia, . 
Ten Pesos of Chili, . . 
One Hundred Piastres ) 
of Turkey, . . . j 
Twenty Yen of Japan, . 
Twenty Pesos of Mexico, 


$4,863 
3.858 
3.843 
3.864 
1.935 
1.935 
7.971 
9.154 

4.369 

19.944 
19.515 


New Dollar of Mexico, . 
New Dollar of Chili, . 
Sol of Peru, .... 
Five Francs of France, . 
Five Pesetas (dollar) ) 

of Spain, . . . . ) 
Five Lire of Italy, . . 
Rouble of Russia, . . . 
Five Hundred Reis of > 

Portuo^al, . . . . ) 
Rupee of Hindostan, . . 
Double Milreis of Brazil, 



The Market Value of foreign coins fluctuates from time to time, 
being affected by the conditions of trade, or by other circumstances. 

The former currency of both this country and Canada was that of 
pounds, shillings, and pence, and having become depreciated, the num- 
ber of shillings equivalent to a dollar varied in different sections. 

In New England^ Virginia, Kentucky, and Tennessee, 6s. or A £ 
was equal to $ 1 ; in New York, Ohio, Michigan, and North Carolina, 
8s. or f £ was equal to $ 1 ; in Pennsylvania, New Jersey, Delaware, 
and Maryland, 7s. 6d. or | £ was equal to $ 1 ; in Georgia and South 
Carolina, 4s. 8d. or X £ was equal to $ 1 ; and in Canada, Nova Scotia, 
New Brunswick, and' Newfoundland, 5s. or -J £ was equal to $ 1. 

257. What is currency? What pass for money in the United States? 
What is the intrinsic value of foreign coins ? Mention some of the foreiorn 
coins and their intrinsic value 1 What was the currency of thi« coun ry 
previous to 1786 ? 
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858. Bedaetion of Comneies is the process of finding the value 
of thedenomiuatioiis of one currency in the denominations of 
another. 

259.* To reduce old State currencies to United States 
money, and United States money to old State currencies. 

Ex. 1. Reduce 18£ 15s. 6d. New England currency to United 
States money. Ans. $ 62.58^. 

OPERATION. We first reduce the shiUings and 

18£ 15s. 6d. = 18.775£. pence to the decimal of a pound 

18.775 -f-' A = $ 62.58^. (^^^ ^^^)» ?"^ ff^Vf^ /* ^ ^^® 
^ " ^ pounds ; we then divide the sum by 

^, because 6s., or a dollar in this currency, is ^^ of a pound. 

Ex. 2. Reduce $ 152.625 to old New England currency. 

Ans. 45£ 15s. 9d. 

OPERATION. Since 6s., or a dollar in this cur- 

152.625 X A= 45.7875£. rency is ^ of a pound, we multiply 
45.7875£ = 45£ 15s. 9d. ^^ given sum by a fraction, ^y, and 

reduce the decimal to shillings and 
pence. (Art. 189.) 

Rule. — Divide the given sum expressed in pounds and ded- 
mats of a pound, by the value of$l expressed in a fraction of a 
pound, and the quotient wiJ], be the value in dollars. 

MuUiply the given sum expressed in dollars, by the value ofi\ 
expressed in a fraction of a pound, and the product will be the 
value in pounds. 

Examples for Practice. 

3. Change 144£ 7s. 6d. of the old New England currency to 
United States money. Ans. $ 481.25. 

4. Change 74£ Is. 6d. of the old currency of New York to 
United States money. Ans. $ 185.18|. 

5. Change 129£ of the old currency of Pennsylvania to 
United States money. Ans. $ 344. 

-258. What is reduction of currencies ? 259. What is the rule for reduc- 
ing pounds, shillings, pence, and farthings to United States money 1 For 
reducing United States money to pounds, shillings, and pence ? 
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6. Change 84£ of the old currency of South CaroKna to 
United States money. Ans. $360. 

7. Change 144£ 4s. of Canada and Nova Scotia currency to 
United States money. Ans. $ 576.80. 

8. Change 257£ 8s. 6d. English or sterling money to United 
States money. Ans. $ 1245.937. 

9. Change $ 481.25 to the old currency of New England. 

Ans. 144£ 7s. 6d. 

10. Change $ 185.18| to the old currency of New York. 

Ans. 74£ Is. 6d. 

11. Change $344 to the old ciu'rency of Pennsylvania. 

Ans. 129£. 

12. Change $360 to the old currency of South Carolina. 

Ans. 84£. 

13. Change $ 576.50 to Canada and Nova Scotia currency. 

Ans. 144£ 2s. 6d. 

14. Change $ 1245.937 to English or sterling money. 

Ans. 257£ 88. 6d. 

1360. To reduce any foreigii currency to United States money, 
and United States money to any foreign currency, when the 
value of a unit of the currency is given. 

Multiply or divide^ as the case may require^ by the value of the unit qf 
the given currency expressed in United States money. 



Examples for Practice. 

Ex. 1. Reduce 123 rubles of Russia, at $.75 each, to United 
States money. Ans. $ 92.25. 

2. Reduce $27.90 to francs, at $.18^ each. 

Ans. 150 francs. 

3. What is the value of 121 thalers of Prussia, at $ .69 each, 
in United States money ? Ans. $ 83.49. 

4. What is the value of $ 165.20 in florins, at $ .40 each ? 

Ans. 413 florins. 

5. A merchant purchased tea in China to the amount of 216 
taels, $ 1.48 per tael. What did it cost in United States money? 

Ans. $319.68. 

6. How many reals, plate of Spain, at $ .10 each, are equal to 
$5137.90? Ans. 51379. 

2fi0. How do you reduce any foreign currency to United States money, 
and United States money to any foreign currency ? 
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EXCHANGE. 

J861. Exchange, is the method of remitting money from one 
place to another, by Drafts or Bills of Exchange, 

A Bill of Exchange is a written order, to some person at a 
distance, to pay money to another person, or to his order. 

The Maker or Drawer of a bill is the person who draws it. 

The Bayer, Taker, or Remitter of a bill is the person for whom 
it is drawn. 

The Drawee is .the person on whom it is drawn ; who is also 
called the acceptor, after he has accepted it. 

The Indorser of a bill is the person who indorses it 

The Holder or Possessor of a bill is the person in whose legal 
possession the bill may be at any time. 

Exchange is at par when a bill sells for its face; at a pre- 
mium, or above par, when for more than its fece ; and at a dis- 
county or helow par^ when for less. 

INLAND BILLS. 

1863. An Inland Bill of Exchange or Draft is one of which the 
the drawer and drawee are both residents of the same country. 

S63. To find the cost of an inland bill, or draft. 

Add to the face of the hilly or drafts the amount of premium, or svbtract 
from the face of the hill, or draft, the amount of discount. 

Examples for Practice. 
Ex. 1. What is the cost of the following bills of exchange, or 
draft, at 1 J per cent, discount? Aiis. $ 445.22. 

$452. Boston, March 6, 1856. 

At sight, pay to William Dura, or order, four hundred and 
fifty two dollars, value received, and charge the same to my ac- 
count. Edwin Danton. 
To Lewis Fontenat,. 

Merchant, New Orleans. 

2. What costs a bill on New York for $ 1164, at 1 per cent 
premium? Ans. $ 1175.64. 

261. What is exchanffe? What is a bill of exchange? Who is the 
maker, or drawer, of a bill 1 The buyer, taker, or remitter 1 The drawee 1 
The indorser ? The holder^ or possessor ? When is exchange at par ? 
When at a premium ? When at a discount ? — 262. What is an inland bill, 
or draft ? — 263. How do you find the value of an Inland bill, or draft ? 
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d. What costs a bill on Burlington, lowa^ for $ 4000, at 2^ per 
cent discount ? Ans. $ 3900. 

4. What costs a bill on Buffalo for $ 450, at g of 1 per cent 
discount ? Ans. $ 447.1 8f. 

5. What costs a draft from the Girard Bank, Philadelphia, on 
the Bank of Commerce, Boston, for $2517.70, at J of 1 per 
cent premium ? Ans. $ 2520.84-|-. 

FOREIGN BILLS. 

20I. A Forcip Bill of Exchange is one of which the drawer 
itnd drawee are residents of different countries. 

Foreign bills are usually drawn in sets ; that is, at the same 
time there are drawn two or more bills of the same tenor and 
date, each containing a condition that it shall continue payable 
only while the others remain unpaid 

Note. — Each bill of a set is remitted in a different manner, in order to 
guard against loss or delay ; and when one of the set has been accepted and 
paid, the others become worthless. 

EXCHANGE ON ENGLAND. 

S65. Exchange on England is usually quoted and reckoned, 
at a certain per cent, on the former legal value of the pound 
sterling, which was at the rate of £9 = $40, or £1 = $4.44|. 
The commercial value is generally about 9 j^er cent, more than 
this exchange, or nominal par value. 

Thus, nominal par value being = $4.44f 

To which we add 9 per cent premium = .40 

The commercial par value will be $4.84|. 

Congress, however, in 1873, established the legal value of the 
pound sterling as 4 dollars 86 cents and 6J mills, and made that 
valuation as the par of exchange between Great Britain and the 
United States. Hence, when exchange on England is quoted 
109^ of the old par, it is at about the-present intrinsic par. 

266* To find the cost of a bill on England. 

Ex. 1. What should be paid for the following bill at 9 J per 
cent, premium ? Ans. $ 4866.66f . 

264. What is a foreign bill of exchange 1 How are foreign bills usually 
drawn? Why? — 265. What is the exchange value of the pound sterling 
of Great Britain, in United States money ? How does this difi^r from the 
eommercial par value f 
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Exchange for £ 1000. I^ew Tark, May 16, 1856. 

Thirty days after sight of this first of exchange (second and 
third of the same tenor and date unpaid), pay J, W. Hathaway 
Sf Co., or order, London, one thotisand pounds sterling, value 
received, and place the same to my accoufiL 

To Bates, Baring, & Co., London. Rurus W. King. 

(DERATION. 

%^X 1.095 « $ 4.8661 ; 1000 X 4.866§ -= $ 4866.66f 

We multiply $^, the nominal value of a pound, by 1.095, the 
given rate, decimally expressed, and obtain $ 4.8 66f as the cost 
of a pound at that rate ; and 1000 multiplied by the number 
denoting this cost gives $ 4866.66f as the cost of Uie biU. 

Rule. — Multiply the face of the bill by the cost of one pound at the 
given rate of exchange, and the product will be the cost in dollars. 

Note. — When there are in the given snm, shillings, pence, or fiuthings, 
they most be reduced to a decimal of a pound. 

Examples for Practice. 

2. A merchant in Boston wishes to purchase a bill of 572£ 
10s., on Liverpool, the premium being 8^ per cent ; what will it 
cost him in dollars and cents? Ans. $ 2760.72f. 

3. If J. C. Sherman, of Chicago, should remit to London 
1200£, exchange being at 9 J per cent, what will be the cost of 
the bill in United States money ? Ans. $ 5826.66$. 

267t To find tho face of a bill on England, which can 
be purchased for a given sum. 

Ex. 1. When exchange is at 9 J per cent premium, what will 
be the amount of a bill on London which I can purchase for 
$4866.66§? Ans. 1000£. 

OPEBATION. 

$ V- X 1.095 = $ 4.866§ ; 4866.66|-j- 4.866J = 1000£. 

266. The rule for finding the cost of a bill on England in United States 
currency 1 — 267. The rule for finding the face of a bill on England, which 
can be purchased for a given sum of United States carrency ? 
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We find, as by Art. 266, the cost of one pound at the given 
rate of exchange. The given sum, $ 4866.66§, we divide by 
the cost of one pound, and obtain 1000£ as the required face of 
thebilL 

Rule. — Divide the given sum by the cast of one pound at the given 
rate of exchange, and the quotient vnU be the face of the bill in pounds. 

Examples for Practice. 

2. J. Reed, of Cincinnati, proposes to make a remittance to 
Liverpool of $ 1640, exchange being at S^ per cent premium ; 
what will be the face of the bill he can remit for that sum ? 

Ans. 340£ Is. lOd. 

3. A merchant wishes to remit $500 to England, exchange 
being at 10 per cent, premium ; what will be the face of the bill 
he can purchase for that sum ? Ans. 102£ 5s. 5d.-f-. - 

EXCHANGE ON FRANCE. 

268* In France accounts are kept in francs and centimes. 
The centimes are hundredths of a franc. All bills of exchange 
on France are drawn in francs, and are bought, sold, and quoted 
as at a certain number of francs to the dollar. 

269# To find the cost of a bill on France. 

Divide the face of the biU by the cost of one dollar in francs, and the 
quotient vM be the cost in dollars. 

Examples for Practice. 

Ex. 1. What must be paid, in United States currency, for a 
bill on Paris of 2380 francs, exchange being 5.15 francs per dol- 
lar? Ans. $ 462.13+. 

2. How many dollars will purchase a bill on Havre of 30000 
firancs, exchange being 5.17J- francs per dollar? 

Ans. $5797.10+. 

3. What is the cost of a bill on Paris of 62500 francs, ex- 
change being 5.12 francs per dollar? Ans. $ 12207.03+. 

270. To find the face of a bill on France, which can be 
purchased for a given sum. 

268. How are accounts kept in France ? How are all bills of exchange 
on France drawn 1 — 269. How do yon find the cost in United States cur- 
rency of a bill on France? — 270. How do you find the face of a bill on 
France, which can be purchased for a given sum of United States money % 
23 
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MuUiply the given sum hy the cost of one doUar in francs^ and the 
product wQl he the face of the bill in francs. 

Ex. 1. Alfred Walker, of New York, pays $ 2500 for a bill 
on Paris, exchange being 5.12 fi'ancs per dollar. What was the 
face of the biU in francs ? Ans. 12800. 

2. When exchange on France is at 5.13 francs per dollar, a 
bill of how many francs should $ 700 purchase ? Ans. 3591. 

3. Morton and Blanchard, of Boston, wish to remit $ 675 to 
Paris, exchange being 5.16 francs per dollar; what will be the 
&ce of the bill of exchange they can purchase with the money? 

Ans. 3483 francs. 



DUODECIMALS. 

271,* Daodeelmals are a kind of compound numbers in which 
the unit, or foot, is divided into 12 equal parts, and each of these 
parts into 12 other equal parts, and so on ; thus, ^, j^^, &c. 

Duodecimals decrease from left to right, according to a scale 
of 12 (Art 82; note). The different orders, or denominations 
are distinguished from each other by accents, called indices placed 
at the right of the figures. Thus, 

1 inch or prime, equal to ^^ of a foot, is written 1 in. or 1'. 
1 second " ^fx " " !"• 

1 third « j^^ « « 1/// 

1 fourth « y,,!^ u . « p 



\fiii 



TABLE. 

12 fourths make 1'". I 12 seconds make 1'. 

12 thirds " 1". | 12 inches or primes " ift 

Note. — The foot expresses 12 linear inches, 144 square inches, or 1728 
cubic inches, according to the measure in which the duodecunal is employed. 

Duodecimals are less used in practice than formerly, since all examples 
m duodecimals can be readily performed by common or decimal fractions. 

ADDITION AND SUBTRACTION. 

»73.* Duodecimals are added and subtracted in the 
same mamier as compound numbers. 

• V}^ ^^^ ^^ duodecimals ? How do duodecimals decrease from left to 
^^1 ^^^ "* P® different denominations distinguished fiom Mch otfaerf 
272. How are duodedmak added and subtracted? 
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Examples fob Practice. 

1. Add together 12ft. 6^9", 14ft. 7' 8", 165ft. 11' 10". 

Ans. 193ft. 2' 3". 

2. Add together 182ft. 11' 2" 4'", 127ft. 7' 8" 11'" 291ft. 5' 
11" 10'". Ana. 602ft. 0' 11" 1'". 

3. From 204ft. 7' 9" take 114ft. 10' 6". Ans. 89ft. 9' 3". 

4. From 397ft. 9' 6" 11'" 7"" take 201ft. 11' 7" 8'" 10"". 

Ans. 195ft. 9' 11" 2'" 9"". 

MXn-TIPLIOATION AND DIVISION. 

278.* The denomination of the product of any two duo* 
decimals. 

Ex. 1. What is the product of 9ft. multiplied hj dft. ? 

Ans. 27ft. 

OPERATION. 

9ft. X 3 = 27ft 

2. What is the product of 7ft. multiplied by 6' ? Ans. 3ft. 6'. 

OPERATION. 

6' — A of a foot; then 7ft. X A «= tt — 42'; 42'^ 12 
« 3fl 6'. 

3. What is the product of 5' multiplied by 4' ? Ans. 1' 8". 

OPERATION. 

6'- VS?. aJ^d 4'=T^; then ^ X t^ =fi?V« 20"; 20"= 1' 8". 

4. What is the product of 9' multiplied by 11'" ? 

Ans. 8'" 3"". 

OPERATION. 

9' - A. and 11'" = pfiy ; then ^r, X yiiv = jt/VW - ^^"" 5 
99"" -T- 12 = 8"' 3"". 

Thus, feet multiplied by a number denoting feet produce feet ; feet, 
by primes produce primes; primes, by primes produce seconds, &c. ; 
and the several prooucts are of the same denomination as denoted by 
the sum of the indices of the numbers multiplied together. Hence, 

JVhen two numbers are multiplied together^ the sum of their indices 
finnexed to their product denotes its denomination, 

274i* To multiply duodecimals together. 

Ex. 1. Multiply 8ft. 6in. by 3ft. 7in. Ans. SOft. 5' 6". 

S7d. How is the denomination of the product denoted when daodedmali 
IM multiplied together? 



I 
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oPEBATioir. We first multiplj each of the terms in the miiltt- 

o A /•# plicand by the V in the multiplier ; thus, 6' X 7' » 

°!r 2, 42" =- 8' and 6". Writing the 6" below, one place 

^^^ ' to the right, we add the 8' to the product of 8ft. X 7' 

4fl. 1 1' 6" = 59' = 4ft- and 1 1', which we wnte down. We then 

2 5ft. 6' multiply by the 8ft., thus: 6' X 3 == 18' = 1ft. and 
6'. We write the 6' under primes in the other 

3 Oft. 5' 6^' partial product, and add the 1ft. to the product of 

the 8ft. X 3f making 25ft, which we write down. 
The partial products being added, we obtain 80ft. b* 6". 

Note. — The notation of feet, primes, seconds, &c., of the multiplier is 
retaiued in the operation to note Uie different order of units. 

Rule. — Write the multiplier under the multiplicand, so that the same 
denandnaiions shaU stand in the same column. 

Beginning at the rigJU hand, multiply each term in the multiplicand by 
each term of the multiplier, and give each term of the product the proper 
index, observing to carry 1 for every 12 from each lower denomination 
to the next higher. 

The sum of the several partial products toill be the product required. 

Examples foh Practice. 

2. Multiply 8ft. Sin. by 7ft. 9in. Ans. 63ft« 11' 3". 

3. Multiply 12ft. 9' by 9ft. 11'. Ans. 126ft. 5' 3". 

4. My garden is 18 rods long and 10 rods wide ; a ditch is dug 
round it 2 feet wide and 3 feet deep ; but the ditch not being of 
a sufficient breadth and depth, I have caused it to be dug 1 foot 
deeper, and, outside, 1ft. Gin. wider. How many solid feet will it 
be necessary to remove ? ' Ans. 7540. 

5. I have a room 12 feet long, 11 feet wide, and 7^ feet high. 
In it are two doors, 6 feet 6 inches high, and 30 inches wide, 
and the mop-boards are 8 inches high. There are 3 windows, 3 
feet 6 inches wide, and 5 feet 6 inches high ; how manj square 
yards of paper will it require to cover the walls ? 

Ans. 25^^^ sq. yd. 
275.* To divide one duodecimal by another. 
Ex. 1. A certain aisle contains 68ft. 10' 8" of floor. The 
width of the floor being 2ft. 8', what is its length ? 

Ans. 25ft. 10'. 
oPEBATioN. We first divide the 68ft by 

2ft. 8' ) 6 8ft. 1 0' 8" ( 2 5ft. 10' the divisor, and obtain 25ft. 
6 6ft. g/ for the (]^uotient. We multiply 

the entire divisor by the 25, 

2ft. 2' 8" and subtract the product, 66ft. 

2fl^ 2' 8" 8', from the corresponding per- 

■ tion of the dividend, and ob» 

S74. The rule foT iSbA m\)\1i\A^<catiAU of duodecimals f 
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tain 2fl. 2', to wbich remainder we brin^ down the 8'^, and dividing, 
we obtain 10' for the quotient. Multiplying the entire diviaor by the 
10', we obtain 2fl. 2' 8'', which subtract in like manner as before, 
leaves no remainder. Therefore, 25ft. 10' is the length of the aisle. 

KuLE. — Find how many times the highest term of the dividend wHl 
contain the divisor. By this quotient multiply the entire divisor, and 
subtract the product from the corresponding terms of the dividend. To 
the remainder annex the next denomination of the dividend, and divide tn 
like manner as before, and so continue till the division is complete. 

Examples fob Pbactice. 

2. What must be the length of a board, that is 1ft. 9iii. wide^ 
to contain 22ft. 2in. ? Ans. 12ft. Sin. 

3. I have engaged E. Holmes to cut me a quantity of wood. 
It is to be cut 4ft. 6in. in length, and to be " corded '* in a range 
256ft. long. Required the hight of the ran.ge to contain 75 
cords. Ans. 8ft. 4in. 



INVOLUTION. 

276* InYOlation is the process of finding any power of a num- 
ber. 

A Power of a number is the product obtained by taking the 
number, a certain number of times, as a factor. The &ctor, thus 
taken, is called the root, or the^r«^ power. 

The Index or Exponent of a power is a small figure placed at 
the right of the root, indicating the number of times it is taken 
as a factor. Thus, 6' indicates the second power of 6 ; 4', the 
third power of 4 ; and (§)*, the fourth power of f . 

The second power of a number is sometimes called its sqiuzre ; 
the third power, its cube ; and the fourth power, its bi-quadrcUe. 

277. To raise a number to any required power. 

3 = 3, the first power of 3, written 3 or 3*. 

3X3= 9, the second power of 3, written 3^ 

3X3X3= 27, the third power of 3, « 3^ 

3X3X3X3= 81, the fourth power of 3, « 8*. 

8X3X3X3X3=243, the fifth power of 3, « 3^ 

275. The rule? — 276. What is Involation? A power? What is the 
number called that denotes the power ? Where is it placed ^ — 277. To 
what is the index in each power equal ' 
23* 
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By examining the seyeral powers of 8 in the examples gnren, ve 
see that the index of each power is equal to the number of times 3 U 
used as a factor in the mnltiplications producing the power, and that 
the number of times the number is multiplied into itself is one less 
than the power denoted by the index. Hence the 

Rule. — Multiply the given number hy itself ^ as many times less 1» as 
there are units in the exponent of the required potoer. 

NoTB 1 . — A fraction may be raised to any power, by involTing ks term§ 
Thus, the second power of -f is f X f = aV- 

Note 2. — A mixed number may be either reduced to an improper 
fraction, or the fractional part redact to a decimal, aad tluon raised to the 
required power. 



Examples for Pbactice. 



Aiis.86. 

Ans. 125. 

Ans. 4096. 

Ans. B^. 



1. What is the 2d power of 6 ? 

2. What is the third power of 5 ? 

3. What is the 6th power of 4? 

4. What is the 4th power of ^ ? Ans. ^. 

5. What is the 5th power of 3f ? Ans. 662 Jf|. 

6. What is the 3d power of .25 ? Ans, .015625. 

7. What is the 1st power of 17 ? Ans. 17. 

278t To raise a number to any required power without 
producing all the intermediate powers. 

Ex. 1. What is the 8th power of 4 ? Ans. 65536. 

OPBRATIOM. 

1 a 8 3 + S+Sa 8 

4, 16, 6 4; 64X64X16 = 6553 6. 

We raise the 4 to the 2d and to the 3d power, and write above each 
power its exponent. We then add the exponent 8 to itself, and, in- 
creasing the sum by the exponent 2, obtain 8, a num.ber equal to the 
power required. We next multiply 64, the power belonging to the ex- 
ponent 3, into itself, and this product by 16, the power belonging to the 
exponent 2, and obtain 65536 for the 8th power. 

Rule. — Raise the given number to any convenient number of powers^ 
and ujrite above each of the respective powers its exponent. Then add 

277. The rule for raising a namber to any required power ? How may a 
common fhwition be raised to a required power 1 How a mixed number ! 
— 278. What are the numbers placed oyer the several powers of 4 called, 
Bad wb&t do they denote ? 
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ioffdker wch exponents as will make a number eqwd to the required power^ 
repeatiing any one when it is more convenient^ cmd the product of thepow- 
en belonging to these exponents wiU be the required answer. 



Examples fob Practice. 

2. What is the 7th power of 5 ? Ans. 78126. 

8. What is the 9th power of 6 ? Ans. 10077696. 

4. What is the 12 power of 7 ? Ans. 13841287201 

5. What is the 8th power of 8 ? Ans. 16777216. 

6. What is the 20th power of 4 ? Ans. 1099511627776. 

7. What is the SOih power of 3 ? Ans. 205891132094649. 



EVOLUTION. 

279* Eyolotioil is the process of finding the root of a given 
power. It is the reverse of Involution. 

A loot of a power is a number which, being multiplied into 
itself a certain number of times, will produce the given power. 
Thus 4 is the second or square root of 16, because 4 X ^ *= 1^6 
and 3 is the third or cube root of 27, because 3 X 3 X 3 — 27. 

Boots take the name of the correiipondlng power, thus ; 

The Seoondy or Sqaare Root, is that of a second power. 

The Thifdy or Cube Root, is that of a third power. 

The Fourth) or Biqnadratf Root, is that of a fourth power. 

Rational Roots are those roots which can be exactly found. 

Sard Roots are those which cannot be exactly found, but ap- 
proximate towards true roots. 

Numbers that have exact roots are called perfect powers, and 
all other numbers are called imperfect powers. 

278. The rule for involving a number without producing all the inter- 
mediate powers ? — 279. Wliat is Evolution ? What is a root ? From what 
toes ^e root take its name ? What are rational roots ? Surd roots 1 
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Boots are denoted bj writing the duuscter ^^9 caUeti \he 
radical ti^ before the power, with the index of the root over it, 
or bj a firact jonal index or exponent ; in case, however, of the 
second or square root, the index 2 is omitted. The third or ctibe 
root of 27 is expressed thus, 4^ 27, or 27^ ; the second or square 
root of 25 is expressed thns,^25, or 25^ ; and the square of the 
cube root of 27, or the cube root of the square of 27, is expressed 
thus, 271. 

EXTBACnON OF THE SQUARE BOOT. 

28i« The Square Boot, or the root of a second power, is 
so called because the square or second power of any number 
represoitB the contents of a square surfiEU^ of which the root is 
the length of one side. 

281* To extract the square root of a number is to find such a 
(actor as, when multiplied bj itself, will produce the given num- 
ber, or it is to resolve the number into two equal factors. 

Boots of the first ten integers and their squares are : — 

1, 2, 3, 4, 5, 6, 7, 8, 9, 10. 
1, 4, 9, 16, 25, 36, 49, 64, 81, 100. 

It will be observed that the second power or square of each of the 
numbers contains twice as man^r figures as the root, or twice as many 
wanting one. Hence, to ascertain Uie number of figures in the square 
root of a given number. 

Beginning at the right, point it off into as many periods as possible, of 
tico Jigures each ; and there wUi be as many figures in the root as there 
are periods. 

NoTB. — When the given number contains an odd number of figures, the 
period at the left can contain bat one figure. 

Ex. 1. I wish to arrange 625 tiles, each of which is 1 foot 
square, into a square pavement ; what will be the length of one 

Ans. 25 feet 

We must extract the square root of 625 
to obtain one side of the pavement, in 
feet. (Art. 280.) 

Beginning at the right hand, we point 
off* the number into periods, by placmg a 
point over the right-hand figure of each 
period ; and then find the greatest square 

279. How are roots denoted ? What is said of the index 2 ? — 280. What 
is meant by the square root, and why is it so called 1 — 281 . What is meant 
by extracting the square root? How do yon ascertain the number of 
6gure8 in the square root of any number 1 
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OPERATION. 
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Ans. 
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5)225 
225 
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20 feet. 



number in the left-hand period, 6 (hundreds) to be 4 (hundreds^, and 
that its root is 2, which we write in the quotient. As this 2 is in the 
place of tens, its Talue is 20, and represents the side of a square, 
the area or superficial contents of which are 400 square feet, as seen in 
Fig. 1. 

We now subtract 400 feet from 625 feet, 
and have 225 feet remaining, which must be 
added on two sides of Fig. 1, in order that it 
may remain a square. We therefore double 
the root 2 (tens) or 20, one side of the square, 
to obtain the length of the two sides to be en^ 
larged, making 40 feet ; and then inquire how 
many times 40, as a divisor, is contained in 
the dividend 225, and find it to be 5 times. 
This 5 we write in the quotient or root, and 
also on the right of the divisor, and it repre- 
sents the width of the additions E and F to the 
square, as seen in Fig. 2. 

The width of the additions multiplied by 40, the length of the two 
additions, makes the contents of the two additions E and F to be 
200 square feet, or 100 feet for each. The 
space G now remains to be filled, to complete 
tne square, each side of which is 5 feet, or 
equal to the width of E and F. We square 
5, and have the contents of the last addition, 
G, equal to 25 sc[uare feet. It is on account 
of this last addition that the last figure of 
the root is placed in the divisor; for we thus 
obtain 45 feet for the length of all the addi- 
tions made, which, being multiplied by the 
width (5ft.), the last fi^u« in the root, the 
product, 225 square feet, will be the con- 
tents of the three additions, E, F, and G, 
and equal to the feet remaining after we 
had found the first square. Hence, we obtain 25 feet for the length 
of one side of the pavement, since 25 X ^^ *= ^^^i the number of ules 
to be arranged, and equal to the sum of the several parts of Fig. 2 ; 
thus, 400 -f 100 + 100 -f 25 = 625. 

This illustration and explanation ik fbimded upon the principle. That 
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281. What is first done after dividing the number into periods? What 
part of Fig. 1 does this greatest square number represent 1 What place does 
the figure of the root occupy, and what part of the figure does it represent % 
Why do you doable the root for a divisor ? What part of Fig. 2 does the 
divisor represent ? What part does the last figure of the root represent ? 
Why do you multiply the divisor by the last fi^re of the root ? What 
parts of tie figure does the product represent ? Why do you square the last 
fienre of the root ? What part of the figure does this square represent ? 
What other way of finding the contents of the additions without multiplying 
the parts separately by the width ? 
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the square of the sum of two numbers h equal to ^ squares of the fwm* 
hersy plus tmce their product. Thus, 25 being equal to 20 -[-5, its 
square is equal to the squares of 20 and of 5, plus twice the product oi 
20 and 5, or to 400 4- 2 X 20 X ^ + 25 -e 625. 

BuLE. — Point off the given number into as many periods as possible 
of two figures each, by putting a point over the place of units, another 
over the place of hundreds, and so on. 

Find the greatest square number in the left-hand period, writing the 
root of it at the right-hand of the given number , after the manner of a 
quotient in division, for the first figure of the root SuUract this square 
number from the first period, and to the remainder bring down the next 
period for a dividend. 

Double the root already found for a divisor, and find how often the 
divisor is contained in the dividend, exclusive of the right-hand figure, 
and annex the result to the root for the second figure of it, and likewise to 
the divisor,* Multiply the divisor with the figure last annexed by the 
figure annexed to the root, and subtract the product from the dividend. 
To the remainder bring down the next period for a new dividend. 

Double the root already found for a new divisor, and continue the oper- 
ation as before, tiU all the periods have been brought dovm. 

Note I. — The left-hand, period may contain bat one figure. (Art. 281, 
Note.) 

2. K tlic diridend does not contain the divisor, a cipher must be placed in 
the root, and aUo at the right of the divisor ; then, after bringing down the 
next period, this last divisor must be used as the divisor of the new divi- 
dend 

3. When there is a remainder after extracting the root of a number, 
periods of ciphers may be annexed, and the figures of the root thus obtained 
will be decimals. 

4. If the given number is a decimal, or a whole number and a decimal, 
the root is extracted in the same manner as in whole numbers, except, in 
pointing off the decimals, either alone or in connection with the whole num- 
ber, we place a point over every second figure toward the right, from the 
separatrix, and fill the last period, if incomplete, with a cipher. 

5. The square root of any number ending with 2, 3, 7, or 8, cannot be 
exactly found. 

Examples for Practice. 

2. What is the square root of 148996 ? 

* The figure of the root must generally be diminished by one or two units, 
on account of the deficiency in enlarging the square. 

281. The rule for extracting the square root ? What is to be done if the 
dividend does not contain the divisor? What must be done if there is a 
remainder after extracting: the root ? What do you do if the given number 
Is a decimsi] "^ Of what numbers can the exact square root not be found ? 
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OPBRATIOH. 

148996^386 
9 



68)589 
544 

766)4596 
4596 

8. What is the square root of 516961 ? Ans. 719. 

4. What is the square root of 182329 ? Ans. 427. 

5. What is the square root of 23804641 ? Ans. 4879. 

6. What is the square root of 10673289 ? Ans. 3267. 

7. What is the square root of 20894041 ? Ans. 4571. 

8. What is the square root of 42025 ? Ans. 205. 

9. What is the square root of 1014049 ? Ans. 1007. 

10. What is the square root of 538 ? Ans. 23.194-[-. 

1 1. What is the square root of 71 ? Ans. 8.42 6-|-. 

12. What is the square root of 7 ? Ans. 2.645-(-. 

13. What is the square root of .1024? Ans. .32. 

14. What is the square root of .3364 ? Ans. .58. 

15. What is the square root of .895 ? Ans. .946-|-. 

16. What is the square root of .120409 ? Ans. .347. 

17. What is the square root of 61723020.96 ? Ans. 7856.4. 

18. What is the square root of 9754.60423716 ? 

Ans. 98.7654. 

282* If it is required to extract the square root of a common 
fraction^ or of a midced number, the mixed number must be re- 
duced to an improper fraction ; and in both cases the fractions 
must be reduced to their lowest terms, and the root of the nu- 
merator and denominator extracted. 

Note. — When the exact root of the terms of a fraction cannot be founds 
it most be reduced to a decimal, and the root of the decimal extracted. 

Examples for Practice. 

1. What is the square root of ^^ ? Ans. J^ 

2. What is the square root of ^f f ? Ans. j^. 

3. What is the square root of J^tli ? Ans. |f . 

4. What is the square root of i^^ ? Ans. j^. 

5. "What is the square root of 60 ^^ ? ^^' ^^ 

6. What is the square root of 28^1 ? Ans. 5g. 

382. What do you do when it is required to extract the square root •fa 
common iraction^or of a mixed number • 
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7. Wbn k die square rool of 41^? Ans. ^. 

8w Wbn is tiie square root of ff? Ads. ^8-|-. 

9. What is the square root of 83}? Ans. 9.1 44-. 

la Wbat is the square root of 121|| ? Ans. 11.042-|-. 

11. What b the square root of ^1? Ans. f. 

12. What is the square root of J^ ? Ans. | 

APPUCATION OF THE SQUABE ROOT. 

28k« The square root maj be applied to finding the dimensioos 
md areas of squares^ triai^lesy drcks, and other surfaces. 

1. A general has an armj of 226576 men ; how many must he 
pbux rank and file to fbnn them into a square ? Ans. 476. 

2. A gentleman purchased a lot of land in the form of a 
equare, containing 640 acres ; how manj rods square is his lot? 

Ans. 320 rods. 

3. I have three peoes of land ; the first is 125 rods long, and 
53 wide ; the second is 62^ rods knig, and 34 wide ; and the 
third contains 37 acres ; what will be the length of the side of 
a square field whose area will be equal to the three pieces ? 

Ans. 121.11+ rods. 

4. W. Scott has 2 house-lots ; the first is 242 feet square, and 
the second contains 9 times the area of the first; how many feet 
square is the second? Ans. 726 feet 

5. There are two pastures, one of which contains 124 acres, 
and the area of the other is to the former as 5 to 4 ; how many 
rods square is the latter? Ans. 157.48-]- rods. 

6. I wish to set out an orchard containing 216 fruit-trees, so 
that the number of trees in length shall be to the number of trees 
in breadth as 3 to 2, and the distance of the trees from each oth- 
er 25 feet; how many trees will there be in a row each way, 
and how many square feet of ground will the orchard cover ? 

Ans. 18 in length ; 12 in breadth ; 116875sq. ft 

284* A Triangle is a figure having three sides and three 
angles. 

A Right-angled Triangle is a figure having three sides and three 
angles, one of which is a right angle. 

283. To what may the square root be applied 1—884. What is a trionglo* 
What is a nghtrfing\c^ ^apgle ^ 
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In the triangle, ABC, the angle at B is a 
right angle ; the longest side, A C, the hypoth- 
enuse; the side, A Jo, on which the triangle 
stands, the base ; and the side, B C, perpen- 
dicular to the base, the perpendicular. 



285. In every right-angled triangle, the square of the hypothec 
nuse is equal to the sum of the squares of the base and perpendic- 
ular. 
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It will be seen, by examining this dia- 

fram, that the large square, formed on the 
ypothenuse A C, contains the same number 
of small squares as the other two counted 
together. 



i86. To find the Hypothenxjse, the base and perpen- 
dicular being given. 

BuLE. — Add the square of the base to the square of the perpendicu 
lar^ and extract the square root of the sum, 

287. To find the Perpendicular, the base and hypoth* 
enuse being given. 

Rule. — Subtract the square of the base from the square, of the hy- 
pothenuse, and extract the square root of the remainder. 

288. To find the Base, the hypothenuse and perpen- 
dicular being given. 

Rule. — Subtract the square of the perpendicular from the square oj 
the hypothenuse^ and extract the square yxwt of the remainder. 

Examples for Practice. 

1. What must be the length of a ladder to reach to the top d 
a house 40 feet in hight, the bottom of the ladder being placed 9 
feet from the sill ? Ans. 41 feet. 

284. What is the longest side called ? What the other two ? — 285. How 
does the square of the hypothenuse compare with the base and perpendicular? 
How does this fact appear from Fij^. 2 ? — 286. The rule for finding the 
hypothenuse ? — 287. What for finding the perpendicular 1 — 288. What for 
finding the base ? 

* 24 
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2. Two YesBek safl &om the same port ; ooe safla doe north 
too miles, and tlie odier doe east 450 miles ; what is their dis- 
tance &om each other ? Ans. 576.24- miles. 

3. The hypothennse of a certain right-an^ed triangle is 60 
feel, and the perpendicular is 36 feet ; what is the length of the 
base ? Ads. 48 feet. 

4. A line drawn feom the tc^ of the steeple ni a certain meet- 
ing-hoose to a point at the distance of 50 feet on a level fiom the 
base of the steeple, is 120 feet in length ; what is the hi^t of 
the steei^e ? Ans. 109.08-f feet. 

5. The hight of a tree on an isLmd in a certain river is 160 
feet. Hie base of the tree is 100 feet on a horizontal line from 
the river, and is elevated 20 feet above its soi&ce. A line ex- 
tending from the top of the tree to the farther shore of the river 
is 500 feet. Beqoired the width of the river. 

Ans. 366.474 feet. 

6. On the edge of a perpendicular rock, whose base is 90 feet, 
on a level, from a certain road that is 110 feet wide, there is a 
tower 160 feet high; the length of a line extending from the 
top oi the tower to a point on the opposite side of the road is 300 
feet. What is the cdevation of the base of the tower above the 
road.^ Ans. 63.64 feet. 

7. John Snow's dwelling is 60 rods north of the meeting- 
hoQse, James Bri^[s's is 80 rods east of the meeting-hoose, 
Samuel Jenkins's is 70 rods sooth, and James Emerson's 90 rods 
west of the meeting-house ; how fjeur will Snow have to travel to 
visit his three neighbors, and then return home ? 

Ans. 428.47+ rods. 

8. A certmn room is 24 feet long, 18 feet wide, and 12 feet 
high ; required the distance from one of the lower comers to an 
opposite upper comer. Ans. 32.3-|- feet. 

289f A Ciitte is a plane figure bounded by a curved line, every 
part of which is equidly distant from a point called the center. 

The Circamfereaee or Periphery of a circle is the 

line which bouuds it. 

The Diameter of a circle is a Hdp drawn through 
the center, and terminated by the circumference ; 
asAB. 

889. What !• a circle ? The circamference of a circle ? The diameter f 
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290t AH CIRCLES are to each other as the squares of their di- 
ameters, seim^ameterSy pr circumferences. 

AU similar triangles and other rectilineal figures are 
to each other as the squares of their corresponding, sides. 

291, To find the side, diameter, or circumference of a 
surface, which is similar to a given surface. 

KuLE. — State the question as in Proportion, and square the given 
sides, diameters, or circumferences, and the square root of the fourth term 
of the proportion wHl he the required answer, 

292. To find the area of a surface which is similar to 
a given surface. 

Rule. — State the question as in Proportion, and square the given 
sides, diameters, or circumferences, and the fourth term of the proportion 
is the required answer. 

Examples for Practice. 
Ex. 1. I have a triangular piece of land containing 65 acres, 
one side of which is 100 rods in length ; what is the length of 
the corresponding side of a similar triangle containing 32 j^ acres ? 

Ans. 70.71-1- rods. 

OPEBATION. 

6 5 : 3 2^ : : 1 0^ : 5 ; ^/5 = 7 0.7 1-f- rods. 

2. I have a hoard in the form of a triangle ; the length of one 
of its sides is 16 feet My neighbor wishes to purchase one half 
the board ; at what distance fi>Dm the smaller end must it be di- 
vided parallel to the base or larger end? Ans. 11.31-|- feet. 

3. There is a triangular piece of land, the length of one side 
of which is 11 rods; required the length of the corresponding 
side of a similar triangle containing three times as muchl 

Ans. 19.05-[- rods. 

4. The diameter of a circle is 6 feet, and its area is 28.3 feet ; 
what is the diameter of a circle whose area is 42.5 feet ? 

Ans. 7.35-t- feet. 

5. If an anchor, which weighs 20001b., requires a cable 3 
inches in diameter, what should be the diameter of the cable, 
when the anchpr weighs 40001b ? Ans. 4.24-j- inches. 

6. A rope 4 inches in circumference will sustain a weight of 
10001b. ; what must be the circumference of a rope that will 
sustain 50001b. ? Ans. 8.94-}- inches. 

290. What ratio do circles have to each other 1 — 291. The rule for finding 
the side, diameter, &c., of a surface similar to a given surface ? — 292. The 
rule for finding the area of a surface similar to a given surface 1 
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7. Tliere is a triaa^ containing 72 square rods, and one of 
its sides measures 12 rods ; whal is the ip«a of a similar triangle 
wiiose oorrespooding side measures 8 rods ? Ans. 32 rods. 

8. A gentleman has a park, in the form of a ri^t-angled tri- 
angle, containii^ 950 square rods, the longest side or h jpothenuse 
of which is 45 rods. He wishes to laj out another in the same 
form, with a hjpothennse ^ the length of the first ; required the 
area. Ans. 105.55-|- square rods. 

9. If a cjliiider 6 indies in diameter contain 1.178-f- cable 
feet, how manj cubic feet wiU a cylinder of the same length con- 
tain that is 9 inches in diameter? Ans. 2.65-|- feet. 

10. If a pipe 2 inches in diameter will fill a cistern in 20^ 
minutes, how long would it take a ppe that is 3 inches in diam- 
eter? Ans. 9 minutes. 

11. A tube f of an inch in diameter will emptj a dstem in 50 
minutes ; required the time it will emptj the cistern, when there 
is another pipe running into it ^ <^ an inch in diameter. 

Ans. 62^ minutes. 

298« To find the side of a square that can be inscribed 
in a circle of a given diameter. 

A aqoare is siud to be inscribed in a circle when 
each ^ its angles or comers touches the circumfer- 
ence. It may be conceived to be composed of two 
right-angled triangles, the base and perpendicular of 
each bein^ equal, and their hypothenuse the diameter 
of the circle, as seen in the diagram. Hence the 

Rule. — Extract ike square root of half the square of the diameter, 
and it is the side of the inscribed square. 

Examples fob Practice. 

1. What is the length of one side of a square that can be in- 
scribed in a circle, whose diameter is 12 feet ? Ans. 8.48-[- ft. 

2. How large a square stick may be hewn fix)m a round one 
which is 30 inches in diameter ? Ans. 21.2-|~ inches square. 

3. A has a cylinder of lignum-vitae, 19^ inches long and Ij 
inches in diameter ; how large a square ruler may be made from 
it? Ans. 1.0 6-f- inches square. 

293. When is a square sidd to be inscribed in a circle ? Of what may the 
inscribed B(|iiare be conceived to be composed ? What part of the circle is 
the hypotheniue of the two triangles ? The rule for finding the side of the 
Inscribed square 9 
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EXTRACTION OF THE CUBE ROOT. 

294* The Cube Soot is the root of a third power. It is so 
called, because the cube or third power of any number represents 
the contents of a cubic body, of which the cube root is one of its 
sides. 

295* To extract the cube root of a number, is to find such a 
factor as, when multiplied into itself twice, will produce the given 
number ; or it is to resolve the number into thiQee equal factors. 
Boots of the first ten integers and their cubes are, 

1, 2, 3, 4, 5, 6, 7, 8, 9, 10. 
1, 8, 27, 64, 125, 216, 343, 512, 729, 1000. 

It will be observed that the cube or third power of each of the num< 
bers contains three times as many figures as the root, or three tlme& as 
many wanting one^ or two at most. Hence, to determine the number 
of figures in Uie cube root of a given number, 

Beginning at the right, point it off into as many periods as possible of 
three figures each, and there wUl be as many figures in the root as there 
are periods, 

Ex. 1. I have 17576 cubical blocks of marble, which measure 
one foot on each side ; what will be the length of one of the 
sides of a cubical pile which may be formed of them? 

Ans. 26 feet. 

OPERATION. The number of 

1 -7 K T ^ / o« T?.^f blocks or feet on a 

1 7 5 7 6 ( 26, Root ^j^^ ^jy ^ ^^^ ^ 

_8 the cube root of 

2«x800=«1200)957 6,lst dividend. ^ ^576. (Art. 294.) 

' Beginning at the 

7 2 0, 1st addition, rijght nand, we point 

e' X 2 X 30 « 2 1 6 0, 2d addition, off the number into 

6' — 2 1 6, 3d addition, periods, by placing a 

pomt over the right- 

9 5 7 6, Subtrahend, hand figure of each 

I)eriod. We then 

find the greatest cube number In the left-hand period, 17 (thousands), 

to be 8 (thousands), and its root 2, which we place in the quotient or 

294. What is the cube root, and why so called ? — 295. What is meant by 
f xtracting the cube root 1 How many more figures in the cube of any 
number Sian in the root ? How do yon ascertain the number of fignres in 
the cube root of any nnmber 1 What is found by extracting the cube root 
of the nnmber in the example 1 What is first done after separating the 
number into periods ? 

24* 
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raoi. As S is is tke place of teas, beaise tbere k to be another figure 
in tbe itMity hs Talne is 20, and it represents the side of a cube (Fig. 1) 
the contents of which are 8000 cubic feet; thos,20X 20X20 »« 8000. 

#S9L 1. We nofw subtract the cnbe <^ 2 (tens) 

a> »= 8 (thousands) from the first period, 1 7 

(thoosands), and have 9 (thoosand) feet 
remaining which, being increased bj the 
I 2Q next pemd, makes 9576 cnbic feet. This 
most be added to three sides of the cube, 
Fig. 1, in order that it may remain a cnbe. 
To do this, we most find the superficial 
contents of the three sides of the cube, to 
which the additions are to be made. Now, 
ao ance one ade is 8 (tens) or 80 fiset square, 

its superficial contents will be 20 X 20 ». 
400 square feet, and this multiplied bj three will be the superficial con- 
tents of three sides; thus, 20 X 20 X S » 1200, or, which is the 
same thing, we multiply tlus square of the quotient figure, ot root, hy 
800 ; thus, 2* X SOO » 1200 square feet. Making this number a 
divisor, we divide the dividend 9576 bj 
f%g.%. i^ ^^^ obtain 6, which we place in the 

root. This 6 represents the thickness of 
each of the three additions to be made to 
the cube, and their superficial contents 
being multiplied bj it, we have 1200 X 6 
ss 7200 cubic feet fer the contents of Uie 
three additions, A, B, and C, as seen in 
Fig. 2. 

Having made these additions to the cube, 
we find that there are three other defi- 
ciencies, n fi, o o, and r r, the length of 
which is equal to one side of the additions, 
2 (tens), or 20 feet ; and their breadth and thickness, 6 feet, equsd to 
the thickness of the additions. Therefore, to find the solid contents of 
the additions, necessary to sn^mlj these deficiencies, we multiply the 
product of their length, breadth, and thickness, by the number of ad- 
ditions ; thus, 6X^X20X3°-= 2160, or, which is the same thing, we 
multiply the square of the last quotient figure by the former fi^re of 
the root, and that product by 30 ; thus, 6' X 2 X 30 «= 2160 cubic feet 
for the contents of the additions s s,uu, and v t7, as seen in Fig. 3. 



295. What is done with this greatest cube number, and what part of Fig. 1 
does it represent ? What is done with Ihe root ? What is its value, and 
what part of the figore does it represent ? How are the cubical contents of 
the figure found ? What constitutes the remainder after subtracting the cnbe 
numl^r from the left-hand period ? To how numy sides of the cube must 
this remainder be added ? How do you find the divisor ? What parts of 
the figure does it represent? How do you obtain the last figure of the root? 
What part of Fig. 2 does' it represent? What parts of the figure does tfao 
product represent ? What throe other deficiencies in the figure ? 
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These additions being made to the cube, 
we still observe another deficiency of the 
cubical space xxx, the length, breadth, and 
thickness of which are each equal to the 
thickness of the other additions, or 6 feet 
Therefore, we find the contents of the addi- 
tion necessary to supply this deficiency by ^ 
multiplying its length, breadth, and thick-.2()| 
ness together, or cubing the last figure of 
the root ; thus 6 X 6 X 6 = 216 cubic feet 
for the contents of Uie ddition z z z, as 
seen in Fig. 4. 

If we add together the seyeral additions 
that have been made, thus, 7200 -f- 2160 
-[- 216 =x= 9576, we obtain the number of 
cubic feet remaining after subtracting the 
first cube, which, bemg subtracted from the 
dividend in the operation, leaves no re- 
mainder. Hence the cubical pile formed 
is 26 feet on each side ; since 26 X 26 X 2629 
= 17676, the given number of blocks, and 
the sum of the several parts of Fig. 4. 
Thus, 8000 + 7200 -f 2160+ 216 .-= 1 7576. 
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Rule. — Separate the given number into as many periods as possible 
of three figures each, by placing a point over the unit figure^ and every 
third figure beyond the place of units. 

Find the greatest cube in the left-hand period^ and place its root on the 
right. Subtract the cube, thus found, from this period, and to the remain- 
der bring doion the next period for a dividend. 

Multiply the square of the root already found by 800 for a divisor, by 
which divide the dividend, and place the quotient, usually diminished by 
one or two units, for the next figure of the root. 

Muhiply the divisor by (he last figure of the root, and write Hie product 
under the dividend; then multiply the square of the last figure of the root 
by its former figure or figures, and this product by 80, and place the 
product under the last ; under all set the cube of the last figure of the 
root, and call their sum the subtrahend. 



295. How do you find their contents ? What parts of Fig. 3 does the 
product represent ? What other deficiency do you observe ? To whait are 
Its length, breadth, and thickness equal 1 How do you find, its contents ? 
What part of Fig. 4 does it represent ? The rule for extracting the cube 
root? 
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Sybiraet the tubtrakend from the dividend, and to the remainder bring 
dawn the next period for a new dividend, with which proceed as before ; 
and 90 on, till the whole is completed, 

NoTB 1. — When the nambor of the figures in the given namber is not 
divisible exactly bj 3, the period on the left will contain less than 3 figures. 

NoTB 2. — The observations made in Notes 2, 3, and 4, under square 
root, are equallj applicable to the cube root, except in pointing off decimals 
each period must contain three figures, and two ciphers must be placed at the 
right of the diyisor iHien it is not contained in the dividend. 

Examples for Practice. 
1. What is the cube root of 78402752 ? Ans. 428 

OPERATION. 

78402752(428,Root. 
4800)14402«lst dividend. 





9600 






480 
8 






1 8 8 =- Ist subtrahend 






629200)4314752 — 2d dividend. 




4233600 






80640 






512 






4314752»2d subtrahend. 


2. 


What is the cube root of 74088? 


Ans. 42. 


8. 


What is the cube root of 185193 ? 


Ans. 57. 


4. 


What is the cube root of 80621568? 


Ans. 432. 


6. 


What is the cube root of 176558481 ? 


Ans. 561. 


6. 


What is the cube root of 257259456? 


Ans. 636. 


7. 


What is the cube root of 1860867 ? 


Ans. 123. 


8. 


What is the cube root of 1879080904? 


Ans. 1234. 


9. 


What is the cube root of 41673648.563? 


Ans. 846.7. 


10. 


What is the cube root of 483921.516051 ? 


Ans. 78.51. 


11. 


What is the cube root of 8.144865728? 


Ans. 2.012. 


12. 


What is the cube root of .075686967 ? 


Ans. .42a 



295. How manj ciphers must be placed at the right of the diyisor when S 
IS not contained in the dividend 1 



\ 
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2M« When it is required to extract the cube root of a*commoo 
firactioDy or a mixed number, it is prepared in the same manner 
as directed in square root (Art 282.) 

Examples for Pbactice. 

1. What is the cube root of 81fV? Ans. 4.3344- 

2. What is the cube root of -^^ ? Ans. ^j^. 
8. What is the cube root of 49^ ? Ans. 3§. 
4. What is the cube root of 166f ? Ans. 5^. 
6. What is the cube root of 85t%s^ ? Ans. 4|. 

APPUCATION OF THE CUBE ROOT. 

297* The cube root may be applied in finding the dimensions 
and contents of cubes and other solids. 

1. A carpenter wishes to make a cubical cistern that shall con- 
tiun 2744 cubic feet of water ; what must be the length of one of 
its sides ? Ans. 14 feet 

2. A farmer has a cubical box that will hold 400 bushels of 
grain ; what is the depth of the box ? Ans. 7.9 2-|- feet 

3. There is a cellar, the length of which is 18 feet, the width 
15 feet, and the depth 10 feet; what would be the depth of 
another cellar of the same size, having the length, width, and 
depth equal ? Ans. 13.92+ feet 

298« A Sphere is a solid bounded by one continued convex sur- 
face, every part of which is equally distant from a point within, 
called the center. 



The Diameter of a sphere is a straight line pass- 
ing through the center and terminated by the sur- 
face ; as A B. 



Q 



299« A Cone is a solid having a circle for its base, and its top 
terminated in a point, called the vertex. 

296. How is a common fraction or a pfiixed number prepared for extract- 
b^ the sqaare root? — ^97. To what may the cabe root be applied? 
— 298. Wnat is a sphere? The diameter of a sphere 1 — 299. What is a 
•onel 
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The Altitauto of a cone is its perpendicular biglit, or 
a line drawn from the vertex perpendicular to the plane 
of the base ; as B C. 



o 



800* Spheres are to each other as the cubes of their diameters^ 
or of their circumferences. 

Similar cones are to each other as the cubes of their altitudes^ 
or the diameters of their bases. 

All SIMILAR solids are to each other as the cubes of their ho- 
mologous or corresponding sides, or of their diameters. 

801 • To fiiid the contents of any solid which is similai 
to a given solid. 

Rule. — State the question as in Proportion^ and cube the given sides^ 
diameters, altitudes, or circumferences, and the fourth term of the propor- 
tion is the required answer. 

302. To find the side, diameter, circumference, or alti- 
tude, of any solid, which is similar to a given solid. 

Rule. — State the question as in Proportion, and cube the given sides^ 
diameters, circumferences, or altitudes, and the cube rofA of the fovrtK 
term of the proportion is the required answer. 

Examples for Practice. 

1. If a cone 2 feet in bight contains 456 cubic feet, what are 
the contents of a similar cone, the altitude of which is 3 feet ? 

Ans. 1539 cubic feet 

OPERATION. 

2»:3»: -.45 6:1539 

2. If a cubic piece of metal, the side of which is 2 feet, is 
worth $6.25, what is another cubical piece of the same kind 
worth, one side of which is 12 feet? Ans. $1350. 

3. If a ball, 4 inches in diameter, weighs 501b., what is the 
weight of a ball 6 inches in diameter? Ans. 168.7-|-lb. 

299. What is the altitude of a cone ? — 300. What proportion do s^res 
hare to each other ? What proportion do cones hare to each other ? What 
proportion do all similar solids have to each other? — 301. What is the mle 
for finding the contents of a solid similar to a given solid % — 302. Th6 mto 
tinr finding the side, diameter, &c. of a solid rimilar to a given solid f 
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4. If a sugar-loaf, which is 12 inches in hight, weighs 161b.f 
how many inches may be broken from the base, that the residue 
may weigh 81b. ? Ans. 2.5-|- in. 

5. If an ox, that weighs 8001b., girts 6 feet, What is the weight 
of an ox that girts 7 feet ? Ans. 1270.31b. 

6. If a tree, that is 1 foot in diameter, make 1 cord, how 
many cords are there in a similar tree, whose diameter is 2 
feet ? Ans. 8 cords. 

7. If a bell, 30 inches high, weighs 10001b., what is the weight 
of a bell 40 inches high ? ^ Ans. 2370.31b. 

8. If an apple, 6 inches in circumference, weighs 16 ounces, 
what is the weight of an apple 12 inches in circumference ? 

Ans. 128 ounces. 

9. A and B own a stack of hay in a conical form. It is 15 
feet high, and A owns § of the stack ; it is required to know 
how many feet he must take from the top of it for his share. 

Ans. 13.1+ feet 



ARITHMETICAL PROGRESSION. 

MS* Aritbmetical Progreniim is a series of numbers that in- 
creases or decreases by a constant difference. 

The Terms of the series are numbers of which it is formed. 

The Extremei are the furst and last terms. 

The Means are the terms between the extremes. 

The Conunon Dlffeience is the constant difference between the 
terms. 

The series is ascending when each term after the first exceeds 
that before it, and descending when each term after the first is 
less than that before it. 

Thus, 2, 5, 8, 11, 14, 17, 20, 23, 26, 29, is an ascending series, 
and 29,26,23,20,17,14,11, 8, 5, 2, is a descending series. 

303. What is arithmetical progression ? What are the terms of a pro- 
gression 1 The extremes ? The means ? Common diffBrence 1 What is 
n ascending series? A descending series? 



t 
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In Arithmetical Progressioii, the firU term^ the last term, the 
mumber of terms, the common difference, and the sum of the tertns^ 
are so rdated to each other, that any three of these being given, 
the fwo others may be readily determined. 

S04« To find the common difference, the first term, 
last term, and number of terms being given. 

IiXtJSTBATiON. — In the following aeries, 

2, 5, 8, 11, 14, 17,^20, 23, 26, 29, 

9 and 29 are the extremes, 3 the coomion difference, 10 the number 
of terms, and the sum oi the series 155. 

It is eyident that the number of common differences in any series 
must be 1 less than the number of terms. Therefore, since the number 
<^ terms in this series is 10, the number of common differences will be 
10 — 1 ssr 9, and their sum will be equal to the difference of the ex- 
tremes; hence, if the difference of the extremes (29 — 2 »s 27) be 
divided by the number of common differences, 9, the quotient, 3, will 
be the common {Ufference. Hence the 

Rule. — Divide the difference of the extremes by the number of tenru 
less onCy and the quotient will be the common difference. 



Examples fob Practice. 

1. The extremes of a series are 3 and 35, and the number of 
terms is 9 ; what is the common difference ? Ans. 4 

OFERATIOir. 

3 5 — 3 ^ 
Q . = 4, common difference. 

2. If the first term is 7, the last term 55, and the number of 
terms 17, required the common difference. Ans. 3. 

3. If the first term is 4, the last term 14, and the number of 
terms 15, what is the common difference ? Ans. f . 

4. If a man travels 10 days, and the first day goes 9 miles, 
and the last 17 miles, and increases each day's travel by an equal 
difference, what is the daily increase ? Ans. f- miles. 

303. What five things are named, anj three of which being given the other 
two can be found ? — 304. The rale for finding the common difference, tbe 
first term, last term, and number of terms being given 1 



AEITUMETICAL PB06BESSI0K. 289 

305* To find the sum of all the terms, the first term, 
last term, and number of terms being given. 

Illttstbation. •— Let the two following series be arranged as 
follows : — 

2, 5, 8, 11, 14, 17, 20, «- 77, sum of first series. 
20, 17, 14, 11, 8, 5, 2, =« 77 , sum of inverted series. 

?2, 22, 22, 22, 22, 22, 22, — 154, sum of both series. 

From the arrangement of the above series, we see that, by 
adding the two as thej stand, we have the same number for the 
sum of the successive terms, and that the sum of both series is 
double the sum of either series. 

It is evident that, if 22 in the above series be multiplied by 7, 
the number of terms, the product will be the sum of both series ; 
thus, 22 X 7 »= 154 ; and, therefore, the sum of either series 
will be 154 -^ 2 » 77. But 22 is the sum of the extremes in 
each series ; thus, 20 + 2 = 22. Therefore, if the sum of the 
extremes be multiplied bj the nfimber of terms, the product will 
be double the sum of either series. Hence, 

Rule 1. — Multiply ike sum of the extremes hg ike number of terms 
and kalf the product will be the sum of the series. Or, 

Bulk 2. — Multiply (he sum of ike extremes by half the number of 
terms f and the product wUl be the required sum. t ' ■ 

Examples fob Practice. 

1. If the extremes of a series are 5 and 45, and the number 
of terms 9, what is the sum of the series ? Ana. 225. 

OPEBATION. 

(45 + 5)X9 __, -, . 
«« 225, sum of the senes. 

2. John Oaks engaged to labor for me 12 months. For the 
first month I was to pay him $ 7, and for the last month $ 51. 
In each successive month he was to have an equal addition to 
his wages ; what sum did he receive for his year's labor ? 

Ans. $ 848. 

305. The rale for finding the snm of all the tenns, the first term, last term, 
and number of terms being given 1 

2d 
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3. I have purchased from W. Hall's nursery 100 fruit-trees 
of various kinds, to be set around a circular lot of land at the 
distance of one rod from each other. Having deposited them on 
one side of the lot, how far shall I have traveled when I have 
set out my last tree, provided I take only one tree at a time, and 
travel on the same line each way ? Ans. 9801 rods. 

806. To find the number of terms, the extremes and 
common difference being given. 

Illustration. — Let the extremes of a series be 2 and 29, 
and the common difference 3. The difference of the extremes 
will be 29 — 2 =— 27. Now, it is evident that, if the difference of 
the extremes be divided by the common difference, the quotient 
will be the number of common differences ; thus, 27 -f- 3 = 9. 
It has been shown (Art. 304) that the number of terms is 1 more 
than the number of differences ; therefore 9 + 1 = 10 is the 
number of terms in this series. Hence the 

Bulk. — Divide the difference of the extremes by the common differ 
ence^ and the quotient j increased by 1, wiU he the number of terms* 

Examples for Practice. 

1. If the extremes of a series are 4 and 44, and the comm<xi 
difference 5, wh^is the number of terms ? Ans. 9. 

OPEBATIOiri 

44 — 4 

— ^- 1- 1 =r 9, number of terms. 

5 

2. A man goin^ a journey traveled the first day 8 miles, and 
the last day 47 miles, and each day increased his journey by 3 
miles. How many days did he travel ? Ans. 14 cUiys. 

307* To find the SUM of the terms, the extremes and 
common difference being given. 

Illustration. — Let the extremes be 2 and 29, and the com- 
mon difference 3. The difference of the extremes will be 29 — 
2 « 27 ; and it has been shown (Art. 306) that if the differ- 
ence of the extremes be divided by the common difference, the 

306. The rale for finding the number of ternu, the extremes and oommop 
difference being given 1 
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quotient will be the number of terms less one. Therefore, the 
number of terms less one will be 27 -5- 3 =» 9, and the number 
of terms 9 -J- 1 — ■ 10. It was also shown (Art. 305) that, if the 
number of terms be multiplied by the sum of the extremes, and 
the product divided bj 2, the quotient will be the sum of the 
terms. Hence the • 

Rule. — Divide the difference of the extremes by the common differ- 
ence, and to the quotient add 1 ; mvUiply this sum by the sum of the 
extremes, and half the product is the sum of the series. 

Examples for Practice. 

1. If the two extremes are 11 and 74, and the common differ- 
ence 7, what is the sum of the series ? Ans. 425. 

OPEBATION. 

74_11 ,.(74+ll)XlO .^^ . . 
1-1 — 10; ^ — a =425, sum of series. 

7 » 2 

2. A pupil oomm&ced Virgil by reading 12 lines the first day, 
17 lines the second day, and thus increased every day by 5 lines, 
until he read 137 lines in a day. How many lines did he read in 
all? Ans. 1937 lines. 

808« To find the last term, the first term^ the number 
of terms, and the common difference being given. 

Illustration. — Let the first term of a series be 2, the num- 
ber of terms 10, and the common difference 3. It has been shown 
(Art 304) that the number of common differences is always 1 
less than the number of terms ; and that the sum of the common 
differences is equal to the difference of the extremes ; therefore, 
since the number of terms is 10, and the conunon difference 3, the 
difference of the extremes will be (10 — 1) X 3 = 27 ; and this 
difference, added to the first term, must give the last term ; thus, 
2 + 27—29. Hence the 

Rule. — Multiply the number of terms less 1 by the common differ- 
ence, and add this product to the first term for the last term, 

NoTB. — If the series is descending, the product most be «ti5traofe(f from 
the first term. 
1 

807. The rale for finding the sam of the series, the extremes and common 
difference being giren? — 308. The rule for finding the last term, the first 
lerm, the number of terms, and common difference ^ing ^^e.Ti^ 
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Examples fob Practice. 

1. If the first ^ term is 1, the number of terms 7, and the coiii< 
mon difiference 6, what is the last term ? Ans. 37. 

OPESATIOir. 

1 + (7 — 1)X6 =- 3 7, last term. 

2. If a man travel 7 miles the first day of his journey, and 9 
miles the second, and shall each day travel 2 miles farther than 
the preceding, how far will he travel the twelfth day ? 

Ans. 29 miles. 

3. If A set out from Portland for Boston, and travel 20^ miles 
the first day, and on each succeeding day 1^ miles less than on 
the preceding, how far will he travel the tenth day ? 

Ans. 6f miles. 

ANNUITIES AT SIMPLE INTEREST. 

SM« An Annnlty is a sum of money to be paid annually, or at 
any other regular period, either for a limited Ijme or forever. 

The PRieilt Woith of an annuity is that sum which being put at 
inter^t will be sufficient if> pay the annuity. 

The Amount of an annuity is the interest of oil the payments 
added to their sum. 

Annuities are said to be %n arrears when they remain unpaid 
after they have become due. 

310« To find the amount of an annuity at simple in- 
terest 

Ex. 1. A man purchased a farm for $ 2000, and agreed to pay 
for it in 5 years, paying $400 annually ; but, finding himself un- 
able to "make the annual payments, he agreed to pay the whole 
amount at the end of the 5 years, with the simple interest, at 6 
per cent, on each payment, fitom the time it became due till the 
time of settlement ; what did the farm cost him ? Ans. $ 2240. 

Illustration. — It is evident the Jljih payment will be 
$ 400, without interest ; the fourth will be on interest 1 year, and 
will amount to $ 424 ; the third will be on interest 2 years, and 
will amount to $ 448 ; the second will be on interest 3 years, 

309. What is an annmty? What is^ meant bj the present worth of an 
MBnwty^ By the anvouDt 1 When are annuities said to be in arrears ? 
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and will amount to $ 472 ; and the first will be on interest 4 
years, and will amount to $496., Therefore, these several sums 
form an arithmetical series ; thus 400, 424, 448, 472, 496 ; of 
which the fifth payment, or the annuity, is the first term, the in- 
terest on the annuity for one year the common diffepence, the time 
in years, the number of terms, and the amount of the annuity, the 
sum of the series. The sum of this series is found by Art. 305 

thus, (^ + f^)X^- $2240. Hence the 

Bulb. — First find the last term of the series (Art 808), and Aen the 
sum of the terms (Art 806). 

Note. — If the payments are to be made semi-annually, qnarterlj, &c., 
these periods will be the number of terms, and the interest of the annui^ for 
each period the common difference. 

EXAMPLBS FOB PRACTICE. 

2. What will an annuity of $ 250 amount to in 6 years, at 6 
per cent simple interest ? Ans. $ 1725. 

d. What will an annuity of $ 380 amount to in 10 years, at 5 
per cent, simple interest ? Ans. $ 4655. 

4 An annuity of % 825 was settled on a gentleman, January 1, 
1840, to be paid annually. It was not paid until January 1, 
1848 ; how much did he receive, allowing 6 per cent simple in* 
terest? Ans. $7986. 

5. A gentleman let a house for 3 years, at $ 200 a year, the 
rent to be paid semi-annually, at 8 per cent, per annum, simple 
interest ITbe rent, however, remained unpaid until the end of 
the three years ; what did he then receive ? Ans. $ 660. 

6. A certain clergyman was to receive a salary of $ 700, to be 
paid annually ; but his parishioners neglected to pay him for 8 
years ; but he agreed to settle with them, and allow them $ 100 
if they would pay him his just due with interest ; required the 
sum received. Ans. $ 6676. 

7. A certain gentleman in Boston has a very fine house, which 
-he rents at $ 50 per month. Now, if his tenant shall omit pay- 
ment until the end of the year, what sum should the owner re- 
ceive, reckoning interest at 12 per cent ? Ans. $ 633. 

310. What forms the first term of a progression in an annuity ? What 
the common difference ? The namber of terms ? The sum of the series ? 
The role for finding the amoant of an annoitj at simple interest ? If the 
p^mentaare made semi-annaally, qnarterlj, &c., what constitute the terms) 
What the common difference ? 
25* 
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Sll* tOHnml fn^ammM m senes cf mnnben moeasmg 
&j a cwn»am Makipi%rr or de d waa ing bj m cyMistimt divisor. 

Tlie llfii k Ae c unttaut ■■ItrpBiT or £¥isor. 

The taaiare ibe nmnhnrs of widch tbe seiies is fimned. 

Till fllwi III III I iii i 1111111 I II III! I 

The loB are die tenas b c tw iic u tbe extremes. 

The seiies is attrmiKu^ when eaA tena after die first increases 
hf a eon^ant mohipiier, and de t trmtK mf when each term afier the 

Tbns: 2, 4^ 8, 16^ 32, S4^ is an ascending aeries, 
and S4^ 32, 16^ 8, 4, 2, is a descending series. 

In the first series the ooiKtant mnkqdier, 2, is the rado;, and in 
the second, the constant dirisar, 2, s the ratio. 

In a geometrical seiies the {nodoct of die extremes is equal to 
die {xodoct of any two of the means eqnally^ distant firom the 
extremes. Thns,in the above series, 2X^>-'4x32».8X 
16—128. 

In Geometrical Profession the Jive parts are so related to 
each other, that an j three of the following being given, the two 
others maj be readily determined: — 

1st. The first term; 

2d. The kst term; 

3d. The nmnber of terms ; 

4tli. The ratio; 

5tli. The smn of the terms. 

312. To find a beqxhred extreme, when the other ex- 
treme^ the ratio, and the number of terms are given. 

Illustration. — Let the first term be 2, the ratio 3, and the 
number of terms 7. It is evident that, if we multiplj the first 
term by the ratio, the prodact wiU be the second term in the 
series ; and if we will multiply the second term by the ratio, tiie 
product will be the third term ; and so on. The seventh, or last 
term, therefore, must be the result of six such multiplications ; or 
the product of the first term, 2, by 3', or 2 X 729 = 1458. 

811. What is geometrical progression? What is the ratio? What are 
the extremes of a series? The means? When is a series asoendii^s:? 
When descending ? What five things are mentioned, any three of which 
being given, the other two may be found ? 
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If the last term had been given and the first required, the 
process woiild evi*dently have been by division, since every less ^ 
term is the result of a division of the term next larger, by ratio. 
Henc^ the 

B.ULE. — Reuse the ratio to a potoer whose index is equal to the number 
of terms less one; then multiply this power by the first term to find the 
last, or divide it by the last term to find the first 

Note. — This rale may be applied in compating compound interest^ 
the principal being the first tenn, the amount of one dollar for one year 
the ratio, the time, in years, one less than the number of terms, and the 
amount the last term. 

Examples fob Pbactice. 

1. The first term of a series is 1458, the number of terms 7, 
and the ratio ^ ; what is the last term ? Ans. 2. 

OPERATION. 

Ratio (J/-y^; yiyX 1458 — 4^-2, the last term. 

2. If the first term of a series is 4, the ratio 5, and the num- 
ber of terms 7, what is the last term ? Ans. 62500. 

8. If the first term of a series is 28672, the ratio ^, and the 
number of terms 7, what is the last term ? Ans. 7. 

4. The first term of a series is 5, the ratio 4, and the number 
of ttrms is 8 ; required the last term. Ans. 81920. 

5. If the first term of a series is 10, the ratio 20, and the num- 
ber of terms 5, what is the last term ? Ans. 1600000. 

6. If the first term of a series is 30, the ratio 1.06, and the 
number of terms 6, what is the last term ? 

Ans. 40.146767328. 

7. What is the amount of $ 1728 for 5 years, at 6 per cent., 
compound interest ? ' Ans. $ 2312.453798+. 

8. What is the amount of $ 328.90 for 4 years, at 5 per cent, 
compound mterest? Ans. $ 399.78+. 

9. A gentleman purchased a lot of land containing 15 acres, 
agreeing to pay for the whole what the last acre would come 

812. What is the rule for finding a required extreme, when one of the ex- 
tremes, the ratio, and number of terms are giveu 1 To what may this rule 
be applied t 
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to, reckoning 5 cents for the first acre, 15 cents for the second, 
and so on, in a threefold ratio. What did the lot cost him ? 

Ans. $ 239148.45. 

SIS. To find the sum of all the terms, the first term, 
the ratio, and the number of terms being given. 

Illustration. — Let it be required to find the sum of the 
following series : 

2, 6, 18, 54 

If we multiply each term of this series hj the ratio 3, the 
products will be 6, 18, 54, 162, forming a second series, whose 
sum is three times the sum of the first series ; and the difference 
between these two series is ttvice the sum of the first series. 
Thus, 

6, 18, 54, 162, the second series. 
2, 6, 18, 54, the first series. 

2, 0, 0, 0, 1 62 — 2 =f 1 60, difference of the two series. 

Now, since this difference is twice the sum of the first series, 
one half this difference will be the sum of the first series ; thus 
160 -r- 2 -= 80. 

It will be observed, that if we had multiplied 54, the last 
term of the first series, by the ratio 3, and from the product, 1 62, 
subtracted 2, the first term, we should have obtained 160.; and 
this being divided by the ratio 3, less 1, would have given 80 for 
the sum of the first series, as before. Hence the 

Rule. — Hnd the last tenn as in Art 312. Multiply by the ratio^ 
and from the product subtract the first term. Then divide this remainder 
by the ratio less 1, and the quotient will be the sum of the series, 

NoTB I. — If the mtio is less than l^the prodact of the last term, mnlti- 
plied, bj the ratio, most be subtracted from j^e first term ; and> to obtain the 
divisor, the ratio most be sabtracted from unity, or 1. 

Note 2. — When a descending series is continued to infinity, it becomes 
what is called an infinite series, whose last term must be regarded as 0, 
and its ratio as a fraction. To find the sum of an infinite series, — 



313. The rule for finding the sum of all the terms, the first term, ratio, 
and number of terms being given ? If the ratio is less than a unit, what 
must be done with the product of the last term multiplied by the ratio 1 How 
ia the divisor obtained when the ratio is less than 1 ? 
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Divide the first term ly I, decreased 6y thejraotum denoting the ratio, and the 
puHent wiU be the sum required. 

Example^ for Practice. 

1. If the first term of a series is 12, the ratio 3, and the num- 
ber of terms 8, what is the sum of the series. Ans. 39360. 

OPERATION. 

Ratio 3» X 12 = 26244, the last term ; 26244 X 3 = 78732 ; 
78732— 12 = 78720 ; 78720 -i- (3 — 1) = 39360, the sum of 
the series. 

2. The first term of a series is 5, the ratio §, and the number 
of terms 6 ; required the sum of the series. Ans. 13 j^|. 

OFERATIOIT. 

Ratio (f)«X5 = if§, the last term; ^8 X § = *f»; 5 
— ?f8=^W5^7W^(l — f)=^^-=13^l>thesumof 
the series. 

3. If the first term of a series is 8, the ratio 4, and the num- 
ber of terms 7, required the sum of the series. Ans. 43688. 

4. If the first term is 10, the ratio f , and the number of terms 
5, what is the sum of the series ? Ans. 30-^/^. 

5. If the first term is 18, the ratio 1.06, and the number of 
terms 4, what is the sum of the series? Ans. 78.7 43-|-* 

6. When the first term is $ 144, the. ratio $ 1.05, and the num- 
ber of terms 5, what is the sum of the series ? 

Ans. $ 795.6909. 

7. D. Baldwin agreed to labor for E. Thayer for 6 months. 
For the first month he was to receive $ 3, and each succeeding 
month's wages were to be increased by § of his wages for the 
month next preceding; required the sum he received for his 6 
months' labor. Ans. $91^^. 

8. If the first term of a series is 2, the ratio 6, and the number 
of terms 4, what is the sum of the series? Ans. 518. 

9. A lady, wishing to purchase 10 yards of silk for a new 
dress, thought $ 1.00 per yard too high a price ; she, however, 
agreed to give 1 cent for the first yard, 4 for the second, 16 for 
the third, and so on, in a fourfold ratio ; what was the cost of 
the dross ? Ans. $ 3495.25. 
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ANNUITIES AT COMPOUND INTEREST. 

Sll. An Annuity is at Compound Interest when compound intei: 

est is reckoned on the annuity in arrears. 

The several payments form a geometrical series^ of which the 
annuity is the first term, the amount of $ 1.00 for one year the 
ratio, the years the number of terms, and the amount of the 
annuity the sum of the series. 

315i To find the amount of an annuity at compound 
interest. 

Rule 1. — Find the sum of the series^ as in Art. 818. Or, 

Rule 2. — Multiply the amount of $1.00, ^br the given time and 
rate found in the tabte, by the annuity^ and the product will be the re- 
quired amount. 

TABLE, 

Showing thb AMOUirr of $ 1 Annuity at CoMPOum) Interest, fbox 
1 Year to 40. 



Tears. 


6 per cent. 


6 per cent 


Yearn. 


5 per oent 


6 per cent. 


1 


1.000000 


1.000000 


21 


35.719252 


39.992727 


2 


2.050000. 


2.060000 


22 


38.505214 


43.392290 


3 


3.152500 


3.183600 


23 


41.430475 


46.995828 


4 


4.310125 


4.374616 


24 


44.501999 


50.815577 


5 


5.525631 


5.637093 


25 


47.727099 


54.864512 


6 


6.801913 


6.975319 


26 


51.113454 


59.156383 


7 


8.142008 


8.393838 


27 


54.669126 


63.705766 


8. 


9..549109 


9.897468 


28 


58.402583 


68.528112 


9 


11.026564 


11.491316 


29 


62.322712 


73.639798 


10 


12.577893 


13.180795 


30 


66.438847 


79.058186 


11 


14.206787 


14.971643 


31 


70.760790 


84.801677 


12 


15.917127 


16.869941 


32 


75.298829 


90.889778 


13 


17.712983 


18.882138 


33 


80.063771 


97.343165 


14 


19.598632 


21.015066 


34 


85.066959 


.104.183755 


15 


21.578564 


23.275970 


35 


90.220307 


111.434780 


16 


23.657492 


25.672528 


36 


95.836323 


119.120867 


17 


25.840366 


28.212880 


37 


101.628139 


127.268119 


18 


28.132385 


30.905653 


38 


107.709546 


135.904206 


19 


30.539004 


33.759992 


39 


114.095023 


145.058458 


20 


33.065954 


36.785591 


40 


120.799774 


154.761966 



314. When is an annuity said to be at componnd interest ? What do th^ 
amounts of the several payments form ? What is the first terra of the series 1 
The ratio? The number of terms? The Fura of the series? — 315. The 
first rule for finding the amount of an annuity ? The second ? What does 
the table show ? 
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Examples fob Practice. 

1. What will an annuity of $ 378 amount to in 5 years, at 6 
per cent, compound interest ? Ans. $ 2130.821-f-. 

OPBBATION BT BULE FIB8T. 
1.0 6« — 1 

f X378 = $21 3 0.821+. 

1.0 6 —1 

OPEBATIOM BY BULE SECOND. 

5.6 3 7 9 3 X 3 7 8 = $ 2 1 3 0.8 2 1+. 

2. What will an annuity of $ 1728 amount to in 4 years, at 5 
per cent, compound interest ? Ans. $7447.89 6-|-. 

3. What will an annuity of $ 87 amount to in 7 years, at 6 
per cent, compound interest ? Ans. $ 730.263-f-. 

4. What will an annuity of $ 500 amount to in 6 years, at 6 
per cent, compound interest ? Ans. $ 3487.659-j-. 

5. What will an annuity of $ 96 amount to in 10 years, at 6 
per cent compound interest? Ans. $ 1265.356-|-. 

6. What will an annuity of $ 1000 amount to in 3 years, at 6 
per cent, cpmpound interest? Ans, $3183.60. 

7. July 4, 1842, H. Piper deposited in an annuity office, for 
his daughter, the sum of $ 56, and continued his deposits each 
year, making the last July 4, 1848. Required the sum in the 
office July 4, 1848, allowing 6 per cent compound interest 

Ans. $470,054+. 

8. C. Greenleaf has two sons, Samuel and William. On Sam- 
uel's birthday, when he was 15 years old, he deposited for him, 
in an annuity office, which paid 5 per cent compound interest, 
the sum of $ 25, and this he continued yearly, making, however, 
the last deposit on his becoming 21 years of age. On William's 
becoming 12 years old, he deposited for him, in an office which 
paid 6 per cent compound interest, the sum of $ 20, and contin- 
ued this yearly, making the last deposit on his becoming 21 years 
of age. Which will receive the larger sum, when 21 years of 
age ? Ans. $ 60.065+ William receives more than Samuel 

9. I gave my daughter Lydia $ 10 on her becoming 8 years 
old, and the same sum on her birthday each year, giving the last 
on her becoming 21 years old. Tiiis sum was deposited in the 
savings bank, which pays 5 per cent annually. Required the 
amount in the bank for her when she is 21 years of age. 

Ans. $ 1 95.986+. 
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ALLIGATION. 

SIC* UUgfttion is a process employed in tlie solution of ques* 
tions relating to the compounding or mixing of articles of differ- 
ent qualities or values. 

It is of two kinds : AUigaiian Medial and JUigation AUemate, 

ALLIGATION MEDIAL. 

317i Alligation Medial is the process of finding the mean or 
average rate of a mixture composed of articles of different quali- 
ties or values^ the quantity and rate of each being given. 

318. To find the average value of several articles 
mixed, the quantity and rate being given. 

Rule. — Find the value of each of the articles, and divide the sum 
of their values hy the sum of the quantities of the articles. The quotient 
will he ihe average value of the mixture. 

Examples fob Practice. 

Ex. 1. A grocer mixed 201b. of tea worth $ 0.50 a pound, with 
301b. worth $0.75 a pound, and 501b.' worth $0.45 a pound; 
' what is 1 pound of the mixture worth ? Ans. $ 0.55. 

OPSBATION. 

$0.5 OX 20 = $ 10.0 ^ Proof. 

lol5$IJ^l22lo ^^-^^X 20 = $11.00 

$0.45 X 50 -« $2 2.5 $ 0.5 5 X 30— $16.50 

• 10 0) $5 5.0 $0.5 5X 5 0^== $2 7.5 

$ 0.5 5 $ 0.5 5 X 1 = $ 5 5.0 

20lb., at 50 cts. per lb., is worth $ 10.00 ; SOlb., at 75 cts. per lb., is 
worth $ 22.50 ; and 50lb., at 45 cts. per lb., is worth $ 22.50. Then, 
20lb. + SOlb. + 501b. «= lOOlb., is worth $ 10.00 + $ 22.50 -f $ 22.50 

$ 55.00 ; and lib. is worth as many dollars as 100 is contained times 
in 55.00, or $ 0.55. 

2. I have four kinds of molasses, and a different quantity of 
each, as follows : 30 gaL at 20 cents, 40 gal. at 25 cents, 70 gaL 
at 30 cents, and 80 gal. at 40 cents ; what is a gallon of the mix- 
ture worth ? Ans. $ 0.31 ^. 

3. A farmer mixed 4 bush, of oats at 40 cents, 8 bush, of com 

316. What is alUgation? What two kinds are there? — 317. What is 
alligation medial ? — 318. The rale for finding the mean value of seTeral 
articles at different rates 1 How 4Qe8 it appear that this process will give 
the mean valae of a inixture? 



ALLIGATION ALTERNATE. 
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at 85 cent^ 12 bush, rye at $1.00, and 10 bush, of wheat at* 
$ 1.50 per bushel. What will one bushel of the mixture be 
worth? . Ana. $1.04^. 

ALLIGATION ALTERNATE. 

319i Alllpition Alternate is a process of finding what quantity 
of articles, whose rate or qualities are given, must be taken, to 
compose a mixture of any given rate or quality. 

320. To find what quantity of each article must be 
taken to form a mixture of a given rate. 

Ex. 1. I wish to mix spice, at 20 cents, 23 cents, 26 cents, and 
28 cents per pound, so that the mixture may be worth 25 cenUi 
per pound. How many pounds of each must I take ? 



35ct8. 



FIRST OPERATION. 

lib. at 20cts. gam 5cts. 
lib. at 23ct9. gain 2cts. 
lib. at 26cts. loss let. 
lib. at 28cts. loss Sets. 



lib. at 28cts. loss Sets. 



fllb. at 20cts. = 20cts. 

lib. at 23cts. = 23cts. 

lib. at 26cts. = 26cts. 

21b. at 28cts. = 56ct8. 

5lb. whole val. $ 1.25 
$ 1.25 -7- 5 = 25cts. per lb. 

Compared with the mean or average price given, by taking lib. at 20 
cents there is a gain of 5 cents, by takmg lib. at 23 cents a gain of 2 
cents, by taking lib. at 26 cents a loss of 1 cent, and by taking lib. at 
28 cents a loss of 3 cents ; making an excess of gain over loss of 3 
cents. Now, it is evident that the mixture, to be of the average rate 
named, should have the several items of gain and loss in the aggregate 
exactlj^ offset one another. This balance we can effect, in the present 
ease, either by taking 3lb. more of the spice at 26 cents, or lib. more 
of spice at 28 cents. We take the lib. at 28 cents, and thus have 
a mixture of the average rate, by having taken, in all, lib. at 20 cents, 
lib. at 23 cents, lib. at 26 cents, and 2lb. at 28 cents. We prove the 
correctness of the result by dividing the value of the whole mixture, 
or $ 1.25, by the number of pounds taken, or 5, which gives 26 cents, 
or the given mean price per pound. 

Having arranged in a column 



SECOND OPERATION. 



25cts. ^ 



20cts.— I 
23cts.-| 
26ct8.J 
28cts 



31b. 
lib. 
21b. 
51b. 



Ans. 



the prices of the articles with the 
given mean price on the left, we 
connect tc^tSier the tenns denot- 
ing the price of each article, so that 
a price less than the ^ven mean 
is united with one that is greater. 
We then proceed to find what quantity of each of the two kinds, 

319. What is alligation alternate ? Explain the first operation. How is it 
proved to be correct 1 How do you connect the prices 1 
26 
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whose prices have been connected, can be taken, in making a mixture, 
80 that what shall be gained on the one kind shsJl be balanced by the 
loss on the other. By taking lib. of spice at 20 cents, the gain wiii 
be 5 cents ; and by taking lib. at 28 cents, the loss will be 3 cents. 
To equalize the gam and/ loss in this case, it is evident we should take 
as many more pounds of that at 28 cents as the loss on lib. of it is less 
than the sain on lib. of that at 20 cents ; or, in other words, the 
quantity of the articles taken should he in the inverse ratio (Art. 236) 
of the difference between their respective prices and the given mean price. 
Therefore, we take 5lbs. at 28 cents, and 31bs. of that at 20 cents, 
and the loss, 3cts. y^b^^\6 cents, on the former, exactly offsets the 
gain, 5cts. X 3 «» 15 cents, on the latter. We write the Sib. against 
Its price, 20 cents ; and the 5lb. against its price, 28 cents. In like 
manner we determine the quantity that may be taken of the other two 
articles, whose prices are connected, by finding the difference between 
each price and the mean price; and, as before, write the quantity 
taken against its price. 

We obtain, as a result, 3lb. at 20 cents, lib. at 23 cents, 21b. at 26 
cents, 5lb. at 28 cents ; this, in the same manner as the other answer, 
may be proved to satisfy the conditions of the question, since examples 
of this kind admit of several answers. 

Rule. — Write the prices of the articles in a column, with the mean 
rate on the left, and connect the rate of each article which is less than the 
given mean rate with one that is greater. 

Write the difference between the mean rate afid that of each of the 
articles opposite to the rate with which it is connected; and the number set 
against each rate is the quantity of the article to be taken at that rate. 

Note. — There will be as many different answers as there are different 
ways of connecting the prices, and by multiplying and dividing these answers 
they may be varied indefinitely. 



Examples for Practice. 

2. A farmer wishes to mix com at 75 cents a bushel, with rye 
at 60 cents a bushel, and oats at 40 cents a bushel, and wheat at 
95 cents a bushel ; what quantity of each must he take to make a 
mixture worth 70 cents a bushel ? 



FIBST.OPBBATIOK. SECOND OPERATION. 

Ans. Ans. 



70 



r4o— 


25 1 




60n 

75J 


5 
10 


■ 70- 


[95— 


30 


■ . 



40-, 



51 
60-1-. 25 
75-1 30 
95—' 10 



VlO-i 



THIBD OPERATION. 



40-T- 254- 5=-30 
60nt: 5 --25 = 30 
75JJ : 10--30=.40 
95-^ 30--10=«40 



k 



320. — The rule for alligation alternate? 
answers *» Are they all true ? 



How can you obtain different 
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3. I have 4 kinds of salt, worth 25, 30, 40, and 50 cents per 
bashel ; how much of each kind must be taken, that a mixture 
might be sold at 42 cents per bushel? 

Ans. 8 bushels at 25, 30, and 40 cents, and 31 bushels at 50 
cents. 

321* When the quantity of one article is given to find 
the quantity of each of the others. 

Ex. 1. How much sugar, that is worth 6, 10, and 13 cents a 
pound, must be mixed with 201b. worth 15 cents a pound, so that 
the mixture will be worth 11 cents a pound ? 



11 



6-4 

10-1 2 
13J 1 

15— I 5 



OPERATION. 



I Then, 5 : 1 : : 20 : 4 ) 

I 5 : 2::20: 8|Ans. 

S 5 : 4::20:16) 

By the conditions of the question we are to take 201b. at 15 cents a 
pound ; but by the operation we find the difference at 15 cents a pound 
to be only 5lb., which is but \ of the given quantity. Therefore, if 
we increase the 6lb. to 20, the other differences must be increased in 
the same ratio. Hence the 

Rule. — Find the difference between the rate of each and the mean 
rate ; then say. As the difference ef that article whose quantity is given is 
to each of the differences separately ^ so is the quantity given to the several 
quantities required. 

Examples for Practice. 

2. A farmer has oats at 50 cents per bushel, peas at 60 cents, 
and beans at $ 1.50. These he wishes to mix with 30 bushels of 
com at $ 1.70 per bushel, that he may sell the whole at $ 1.25 
per bushel ; how much of each kind must he take ? 

Ans. 18 bushels of oats, 10 bushels of peas, and 26 bushels of 
beans. 

3. A merchant has two kinds of sugar, one of which cost him 
10 cents per lb., and the other 12 cents per lb. ; he has also 
1001b. of an excellent quality, which cost him 15 cents per lb. 
Now, as he ought to make 25 per cent on his cost, how much of 
each quantity must be taken that he may sell the mixture at 14 
cents per lb. ? 

Ans. SSSjlb. at 10 cents, and 100 lb. at 12 cents. 

321. What is the rule for finding the quantity of each of the other articles 
when one is given ? 



i 
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322i When the sum of the quantities of the articles 
and their mean rate are given, to find what quantity of 
ea;6h must be taken. 

Ex. 1. I have teas at 25 cents, 35 cents, 50 cents, and 70 cents 
a pound, 'with which I wish to make a mixture of 1801b., that will 
be worth 45 cents a pound. How much of each kind must I 
take? 



OPBBATIOIT. 



45 



5 

10 
20 

Sum of differences, 60 



f 25— , 

351 

50J 

70- 



25 Then, 60 : 25 : : 180 : 75 ' 



60 : 5 : : 180 : 15 
60 : 10 : : 180 : 30 
60 : 20 : : 180 : 60 



Ana. 



Proof, 



180 



By the conditions of the question, the weight of the mixture is 
1801b., but by the operation we find the sum of the differences to be 
only 60lb., which is out 1 of the quantity required. Therefore, if we 
increase 60lb. to 180, each of the differences must be increased in the 
same ratio, in order to make a mixture of 1801b., the quantity re- 
quired. Hence the 

Rule. — Find the differences as before; then say^ As the sum of the 
differences is to each of the differences separatelyj so is the given quantity 
to the required quantity of each article. 

Examples fob Practice. 

2. John Smith's « great box " will hold 100 bushels. He has 
wheat worth $2.50 per bushel, and rye worth $2.00 per bushel. 
How much chaff, of no value, must he mix with the wheat and 
rye, that, if he fill the box, a bushel of the mixture may be sold 
at $1.80? 

Ans. 40bu. each of wheat and lye, and 20bu. of chaff. 

3. I have two kinds of molasses, which cost me 20 and 30 cents 
per gallon ; I wish to fill a hogshead, that will hold 80 gallons, 
with these two kinds. How much of each kind must be taken, 
that I may sell a gallon of the mixture at 25 cents per gallon, 
and make 10 per cent on my purchase ? 

Ans. 58^^ of 20 cents, and 2lT«r of 30 cents. 

4. I have sugars at 10 cents and 15 cents per pound. How 
much of each mu8t be taken, that a mixture containing 60 pounds 
shall be worth $ 7.20 ? 

Ans. 36 pounds at 10 cents, and 24 pounds at 15 cents. 



322. How do you find what quantity of each ingredient must be taken 
when the sum and mean price are given ? 
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PERMUTATION. 

323i Permatation is the process of finding the different orders 
in which a given number of things may be arranged. 

i2L To find the number of different arrangements 
that can be made of any given number of things. 

Ex«Jl. How many different numbers may be formed from the 
figures of the following number, 432, making use of three figures 
in each number ? Ans. 6. 

FiBST opERATioiT. In the 1st operation, we 

432, 423, 342, 324, 243, 2 3 4. have made all the different 

arrangements that can be 
sBcoin> OPERATION. made of the given figures, 

1X2X3 = 6. *^<1 ^^^ the nmnber to be 

6. In the second opera- 
tion, the same result is obtained by simply multiplying together the 
first three of the digits, a number equal to the number of figures to 
be arranged. Hence the 

Rule. — Multiply together all the terms of the natural series ofnwmr 
bersy from 1 up to the given number, and the last product vnU be the 
answer required. 

Examples for pRACfriCB. 

2. My family consists of nine persons, and each person has 
his particular seat around my table. Now, if their situation^ 
were to be changed once each day, for how many days could 
they be seated in a different position ? 

Ans. 362880 days, or 994 years 70 days. 

3. On a certain shelf in my library there are 12 books. If a 
person should remove them without noticing their order, what 
would be the probability of his replacing them in the same posi- 
tion they were at first ? Ans. 1 to 479001600. 

4. How many words can be made from the letters in the word 
** Embargo," provided that any arrangement of them may be 
used, and that all the letters shall be taken each time? 

Ans. 5040 words. 

323. What is permutation ? — 324. What is the rule for finding the num- 
ber of arra«gements that can be made of any given number of things 9 
26* 
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MENSURATION OF SURFACES. 

S25« A Surface is that which has length and breadth without 
thickness. 

The Area of a figure is its surface or superficial contents. 
A Line is length without breadth or thickness. 
A Plane is that in which, if any two points be taken, the 
straight line that joins them will lie wholly in it. 

S26« An Angle is the inclination or opening of two lines, which 
meet in a point. 

The Vertex of an angle is the point of meeting of the lines 
forming the angle. . 

A Right Angle is an angle formed by one line | 
falling perpendicularly on another, and it con- I 
tains 90 degrees; as A B C. b ^ 

An Aente Angle is an angle less than a right 
angle, or less than 90 degrees ; as E B C 

An Obtnse Angle is an angle greater than a right ' \ 
angle, or more than 90 degrees ; as F B C. \^ 



TRIANGLES. 

327« A Triangle is a plane figure having three sides and three 
angles. 

It receives the particular names of an equikUeral triangle^ isos- 
cdes triangle, and scalene triangle ; also, of a right-angled triangle^ 
acute-angled triangle, and obtuse-angled triangle. 

The Base of a triangle, or other plane figure, is one of its sides, 
on which it may be supposed to stand ; as C D. 

The Altitude of a triangle is a line drawn from one of its angles 
perpendicular to its opposite side or base ; as A B. a 



An Equilateral Triangle is one which has its three 
sides equaL 



.A 



325. What is a surface ? What are the superficial conteuts of a figure 
called ? — 326. What is an augle ? A right angle ? An acute angle ? An 
obtuse angle ? — 327. What is a triangle ? What particular names does it 
receive ? When is it called a righ^angled triangle ? An acute-angled tri- 
apgle ? An obtuse-angled triangle ? What is the base of a triangle ? Tho 
dltitade 7 What is an equilater^ triangle 1 
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An Iiosedes Triangle is one which has 
sides equal. 



LS two of its A 



A Scalene Triangle is one which has its three sides 
onequaL 

A Kigbt-Angled Triangle is one which has a right 
angle. 




Note. — An aciOe-angled triangle is one which has an acnte angle, and an 
€Uuse<mgled trianffU is one haying an obtnse angle. 

328* To find the area of a triangle. 

KuLE 1. — Multiply the base by half the altitude^ and the product 
fffUl be the area. Or, 

Rule 2. — Add the three sides together y take half that sum, and from 
this subtract each sidi separately; then multiply the half of the sum and 
these remainders together, and the square root of this product wiU be 
the area, 

1. What are the contents of a triangle, whose base is 24 feet, 
and whose perplBndicular hight is 18 feet ? Ans. 216 feet. 

2. What are the contents of a triangular piece of land, whose 
sides are 50 rods, 60 rods, and 70 rods ? 

. Ans. 1469.69+ rods. 

QUADRILATERALS. 

S29i A (^nadrUateral is a plane figure having four sides, and 
consequently four angles. 

It comprehends the rectangle, square, rhombui, rhomboid, trape- 
zium, and t&apezoid. 

330i A Parallelogram is any quadrilateral whose opposite sides 
are parallel 

It takes the particular names of rectangle, square, rhombus, and 
rhomboid. 

The Altitude of a parallelogram is a perpen^cular line drawn 
between any two of its opposite sides ; as C D in the rhomboid. 

827. What is an isosceles trianprle 1 A scalene triangle ? A right-angled 
triangle?— 328. The first rale for finding the area of a triangle? The 
second?— 829. What is a quadrilateral? What figures does it compre- 
hend ? — 380 What is a parallelogram ? What particular names does it take ? 
The altitude of a parallelogram ? 
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A BMtangle is any right-angled j>arallelogranL 



A Square is a paa^elogramy having equal sides 
and right angles. 



A Ihomboid is an oblique-angled parallelogram. 



EJ 



A RhomblU is an oblique-angled paraQelogram, / 7 

having ^i,» aides equaL l_J 

No^E. — An oUtigiie angU is one either ftcate or obtuse. 

SSL To find the area of a parallelogram. 

Rule. — Multiply the base by the altkude, and the product will he 
the area, 

1. What are the contents of a board 25 feet long and 3 feet 
wide ? Ans. 75 square feet 

2. What is the difference between the contents of two floors ; 
the one being 37 feet long and 27 feet wide, and the other 40 
feet long and 20 feet wide ? Ans. 199 square feet 

3. The base of a rhombus is 15 feet, and its perpendicuku 
hight is 12 feet ; what are its contents ? 

Ans. 180 square feet 



S82. A Trapezoid is a quadrilateral which has / 

only two of its sides paraUeL ^ / 

S33« To find the area of a trapezoid. 

Rule. — MuUiply half of the sum of theparaM sides by the altkude, 
and the product is the area. 

1. What is the area of a trapezoid, the longer parallel side 
being 482 feet, the shorter 324 feet, and the altitude 216 feet? 

Ans. 87048 square feet 

830. What is a rectangle ? A sqaare ? A rhomboid ? A rhombus ? — 
881. The rule for finding the area of a parallelogram ?-> 382. What is a 
tnpeaoid I — 333. What is the rule for finding the area of a trapesoid ? 
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.2. What is the area of a plank, whose length is 22 feet, Hie 
width of the wider end being 28 inches, and of the narrower 20 
inches ? , Ans. 44 square feet 

334« A Trapezilim is a quadrilateral, which has 
no two of its sides parallel. 

A Diagonal is a straight line which joins the 
vertices of any two opposite angles of a qi^adri- 
lateral ; as E F. 

335# To find the area of a trapezium. 

BuLE. — Divide the trapezium into two triangles hy a diagonal, and 
then find the areas of these triangles; their sum unU he the area of the 
trepezium. 

1. What is the area of a trapezium, whose diagonal is 65 feet, 
and the lengths of the perpendiculars let &U upon it are 14 and 
18 feet ? Ans. 1040 square feet 

2. What is the area of a trapezium, whose diagonal is 125 
rods, and the lengths of the perpendiculars let fall upon it are 70 
and 85 rods ? Ans. 9687.5 square rods. 

~ POLYGONS. 

SMt A Polygon is any figure bounded hj straight lines. 

It takes the particular names of pentagon^ when it is a polygon 
of five sides ; hexagon, one of six sides ; heptctgon, one of seven 
sides ; octagon, one of eight sides ; nomxgon, one of nine sides ; 
decagon, one of ten sides ; undecagon, one of eleven sides ; and 
dodecagon, one of twelve sides. 

S87« A Begolar Polygon is one which has all its 
sides and all its angles equal. 

The Perimeter of a polygon is the broken line 
which bounds it 

S38. To find the area of a regular polygon. 

Bulb. — Multiply the perimeter by half the perpendicular let faU from 
the center on one of its sides, and the product wUl be the area, 

834. What is a trapezium ? What is a diagonal ? — 335. The rale for 
Anding the area of a tfapezium ? — 336. What is a polygon 1 What p9a> 
ticolar naaief dow it take 1 — 837. What is a regular polgq^ ? 




i 
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1. What is the area of a regular pentagon, whose sides aa. 
each 35 feet, and the perpendicular 24.08 feet ? 

Ans. 2107 square feet. 

2. What is the area of a regular hexagon, whose sides are 
each 20 feet, and the perpendicular 17.32 feet ? 

Ans. 1039.20 square feet 

THE CIRCLE. 

S39« A Circle is a plane figure bounded by a 
curved line, every part of which is equally distant 
from a point, called its center. ^ \ 

The Cirenmfennee or Periphery of a circle is the 

line which bounds it. 

The Diameter of a circle is a line drawn through the center, 
and terminated by the circumference ; as G H. 

S40« To find the cibcumfebekce of a circle, the diam- 
eter being given. 

Rule. — MtMply the diameter &^ 8.141592, aru/ Ihe product is the 
etrcumference. 

KoTB. — 3.141592 is the circomferenoe of a circle whose diameter is 1. 
(Art. 291.) 

1. What is the circumference of a circle, whose diameter is 
50 feet ? Ans. 157.0796+ feet. 

2. A gentleman has a circular garden whose diameter is 100 
rods ; what is the length of th^ fence necessary to enclose it ? ^ 

Ans. 314.15+ rods. 

Sll« To find the diameter of a circle, the circumfer- 
ence being given. 

KuLE. — Multiply ihe circumference by .318809, and the product wiU 
be the diameter. 

Note. — .318309 is the diameter of a circle whose drcomference is 1. 
(Art. 291.) 

1. What is the diameter of a circle, whose circumference is 80 
miles ? Ans. 25.46+ miles. 

2. If the circumference of a wheel is 62.84 feet, what is the 
diameter ? Ans. 20+ feet 

337. What is the perimeter of a polygon 1 — 338. The rale for finding the 
area of a regular polygon ? — 839. What is a circle ? The circumference of a 
circle 1 The diameter of a circle ? — 340. The rale for finding the drcnm- 
fyrence of a circle, the diameter being giyen 1 — 341 . The rale for finding the 
dfkaeter ofm drcle, the drcamf«c«acA ^MAnig ^yen ? 
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S42« To find the area of a circle, the diameter, the 
circumference, or both, being given. 

Rule 1. — Multiply half the diameter by half the circumference^ and 
the product is the area. 

Rule 2. — Multiply the square of the diameter by .785398, and the 
product is the area* 

Note. — .785398, or i of 3.141592, ifl the area of a circle whose diameter 
is 1. (Art 291.) 

1. If the diameter of a circle be 200 feet, what is the area? 

Ans. 31415.92 square feet 

2. There is a certain farm, in the form of a circle, whose cir- 
cumference is 400 rods ; how many acres does it contain ? 

Ans. 79 A. 2R. 12+p. 

S43« To find the side of a square equal in area to a 
pven circle. 

The square in the figure is supposed to have the 
same area as the curcle. 



( ) 



Rule. — Multiply the diameter by .886227, and the product is the side 
of an equal square. 

NoTB. — .886227, or the sqaare root of .785398, is the side of a square 
which is eqtuyalent to a circle whose diameter is 1. (Art. 292.) 

1. We have a round field 40 rods in diameter; what is the 
side of a square field that will contain the same quantity ? 

Ans. 35.44-|- rods. 

2. I have a circular field 100 rods in circumference; what 
must be the side of a square field ^at shall contain the same 
area ? Ans. 28.2+ rods. 

311« To find the side of a square inscribed in a given 
circle. 

A square is said to be inscribed in a circle when 
the vertices of its angles are in the circumference. 



342. The rale for finding the area of a circle, when the diameter is ^Ten I 
When the circumference is given 1 When the diameter and circnmference 
are both given ? — 343. The rule for finding the side of a square equal in area 
to a given circle ? — 344. When is a square said to be inscribed in & cIvcIa^ 
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Rule. — Multiply the diameter by .707106, and the product is the nde 
qf the square inscribed. ^^ 

NoTB. — .707106 is the side of the inscribed square, when the diameter 
of the circumscribed drcle is 1. (Art 292.) 

1. What is the thickness of a square stick of timber that may 
be hewn from a log 30 inches in diameter ? 

Ans. 21. 21+ inches. 

2. How large a square field may be inscribed in a circle whose 
circumference is 100 rods ? Ans. 22.5-|- rods square. 



® 



THE ELLIPSE. 

845t An Ellipia is an oval figure having two 
diameters, or axes, the longer of which is called the 
transverse and the shorter the conjiigate diameter. 

846t To find the area of an ellipse. 

Rule. — Multiply the two diameters together^ and their product by 
J85398 ; the last product is the area. 

1. What is the area of an ellipse whose transverse diameter 
is 14 inches, and its conjugate diameter 10 inches ? 

Ans. 109.95-|- square inches. 

2. What is the area of an elliptical table, 8 feet long and 5 
feet wide? Ans. 31 square feet, SQ-j- square inches. 



MENSURATION OF SOLIDS. 

317t A Solid, or Body, is that which has length, breadth, and 
thickness. 

Mensuration of solids includes two operations : first, to find 
their superficial contents, and second, their solidity or volume. 

THE PRISM. 

318t A Prism is a soM whose ends are any plane figures 
which are equal, similar, and parallel to each other, and whose 
sides are parallelograms. 

344. The mle for finding the side of a square inscribed in a circle ? — 345. 
What is an ellipse ? What is the longer diameter called ? The shorter? — 
846. The rule for fio^ing the area of an ellipse? — 347. What is a solid! 
What two operations does mensuration of solids include ? — 348. What is a 
prism 1 
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It takes pardcular names, according to the figure of its base or 
ends, namelj, triangular prtstnj sqimre prism, pentagonal primiy 
&c. 

The Base of a prism is either end ; and of solids in general, the 
part upon which they are supposed to stand. 

All prisms whose bases are parallelograms are comprehended 

under the general name FarallelopipedoDs or Parallelopipeds. 



A Triangalar Frism is one whose base is a triangle. 



A SqUHre Prism is one whose base is a square, and 
when all the sides ore squares it is called a cube. 



A Pentagonal Prism is one whose base is a pentagon. 



819t To find the surface of a prism. 

Rule. — Multiply the perimeter of its base by its hight, and to this pro- 
duct add the area of the two ends; the sum is the area of the prism, 

1. What are the supenficial contents of a triangular prism, 
the width of whose side is 3 feet, and its length 15 feet? 

Ans. 142.79-f- square feet. 

2. What is the surface of a square prism, whose side is 9 feet 
wide, and its length 25 feet ? Ans. 1062 square f^et. 

S50t To find the solidity of a prism. 

Rule. — Multiply the area of the base by the higTU, and the product is 
the solidity. 

348. What particular names does the prism take ? What is the base of a 
prism and of solids in general ? What is a parallelepiped or parallelopipe- 
don ? What is a triangular prism 1 A square prism ? A pentagonal 
prism ? — 349. The rale for finding the surface of a prism 1 — 350. The rule 
fof finding the solidity of a prism ? 
27 
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1. What are the contents of a triangular prism, whose length 
is 20 feet, and the three sides of its triangular end or base 5, 4, 
and 3 feet? Ans. 120 cubic feet. 

2. How many cubic feet are there in a cube, whose sides are 
8 feet? Ans. 512 cubic feet. 

3. What is the number of cubic feet in a room 30 feet long, 20 
feet wide, and 10 feet high ? Ans. 6000 cubic feet. 

THE CYLINDER. 

351 • A Cylindfr is a round body, of uniform diameter, 
with circular ends or bases parallel to each other. 

The Axis of a cylinder is a straight line drawn through 
it, from the center of one end to the center of the other. 

352. To find the surface of a cylinder. 

Rule. — Multiply the circumference of the base by the altitude, arid to 
the product add the areas of the two ends ; the sum will be the whole sur- 
face. 

1. What is the surface of a cylinder, whose length is 4 feet, and 
the circumference 3 feet ? Ans. 13.43-f- square feet. 

2. John Snow has a roller 12 feet long and 2 feet in diameter; 
what is its convex surface ? Ans. 75.39+ square feet. 

353« To find the solidity, or volume, of a cylinder. 

Rule. — Multiply the area of the base by the altitude, and the product 
wHl be the solidity or volume. 

1. What is the solidity of a cylinder 8 feet in length and 2 
feet in diameter ? Ans. 25.1 3-|- cubic feet 

2. What is the solidity of a cylinder, whose diameter is 5 feet^ 
and its altitude 20 feet? Ans. 392.69+ cubic feet. 

THE PYBAMD AND CONE. 

351 • A Pyramid is a solid, standing on a triangular, 
square, or polygonal base, with its sides tapering uni- 
formly to a point at the top, called the vertex. 

The Slant Bight of a pyramid is a line drawn from 
the vertex to the middle of one of the sides of the 




351. What is a cylinder? What is the axis of a cylinder 1 — 352. The 
rule for finding the surface of a cylinder ? — 353. The rale for finding the 
solidity of a cylinder? — 354. What is a pyramid ? The slant hight of ff 
pjramid 1 
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855* A CoOf is a solid, havmg a circle for its base, 
and tapering uniformly to a point, called the vertex. 

The Altitude of a pyramid and of a cone is a line 
drawn from the vertex perpendicular to the plane of the 
base ; as B C. 

The Slant Eight of a cone is a line drawn from the ^ 
vertex to the circumference of the base^ as A C. 

356. To find the convex surface of a pyramid or of a 
cone. 

Rule. — Multiply the perimeter or the circumference of the hose by 
half its slant hight, and the product is the convex surface, 

1. How many yards of cloth, that is 27 inches wide, will it 
require to cover tiie sides of a pyramid whose slant hight is 100 
feet, and whose perimeter at the base i3 54 feet ? 

Ans. 400 yards. 

2. Required the convex surface of a cone, whose slant hight 
IS 50 feet, and the circumference at its base 12 feet 

Ans. 300 square feet. 

357« To find the solidity or volume of a pyramid or of 
a cone. 

Rule. — Multiply the area of the base by one third of its altitude, and 
the product wiU be the solidity, 

1. The largest of the Egyptian pyramids is square at its base, 
and measures 693 feet on a side. Its altitude is 500 feet. Now, 
supposing it to come to a point at its vertex, what are its solid 
contents, and how many miles in length of wall would it make, 
4 feet in hight and 2 feet thick ? 

Ans. 80041500 cubic feet ; 1894.9 miles in length. 

2. What are the solid contents of a cone, whose hight is 30 
feet, and the diameter of its base 5 feet ? Ans. 196.3-f- feet. 

'358t A Fnutam of a Pyramid is the part that re- 
mains after cutting off the top, by a plane parallel 
to the base. 

355. "What is a cone ? What is the altitude of a pyramid and of a cone 1 
The slant hight of a cone 1 — 356. The rule for finding the surface of a pyr- 
"Imid and of a cone 1 — 357. The rule for finding the solidity of a pyramid 
and of a cone ? — 358. W^&^ '^ ^^ frustum of a pyramid ? 
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359* A Fnutnin of a Cone is the part that remains 
after cutting off the top, by a plane p<u*allel to the base, jip- 

360t To find the surface of a frustum of a pyramid or 
of a cone. 

Rule. — Add the perimeters or ike circumferences of the ttoo ends to- 
gether^ and mvUiply this sum by half the slant hight. Then add the area$ 
of the ttoo ends to this product, and their sum will be the surface, 

1. There is a square pjrramid, whose top is broken off 20 feet 
slant hight from the base. The length of each side at the base 
is 8 feet, and at the top 4 feet; what is its whole sur&ce ? 

Ans. 560 square feet 

2. There is a frustum of a cone, whose slant hight is 12 feet^ 
the circumference of the base 18 feet, and that of the upper end 
9 feet ; what is its whole surface ? 

Ans. 194.22-j- square feet 

361. To find the solidity or volume of a frustum of a 
pyramid or of a cone. 

Rule. — Find the area of the two ends of the frustum ; multiply thest 
two areas together, and extract the square root of the product. To this 
root add the two areas, and multiply their sum by one third of the cUtitude 
of the frustum; the product wUl be the solidity, 

1, What is the solidity of the frustum of a square pyramid, 
whose hight is 30 feet, and whose side at the bottom is 20 fee^ 
and at the top 10 feet ? Ans. 7000 cubic feet 

2. "What are the contents of a stick of timber 20 feet long, and 
the diameter at the large end being 12 inches, and at the smaller 
end 6 inches ? Ans. 9.i62-J- feet 

THE SPHERE. 

362« A Sphere is a solid, bounded by one continued 
cqnvex surface, every part of which is equally distant 
from a point within, called the center. 

The Axis or Diameter of a sphere is a line passing 
through the center, and terminated by the surface. 

359. What is the frustum of a cone ? — 360. The rule for finding the sur 
face of a frustum of a pyramid or of a cone? — 361. The rule for finding 
the solidity of a frustum of a pyramid or of a cone 1 y— 362. What is a 
sphere f The diameter or axis oiT a sphere? 
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383t To find the surface of a sphere. 
Rule. — MuMply the diameter by the circumference^ and the product 
will he the surface. 

1. What is the convex surface of a globe, whose diameter is 
20 inches ? Ans. 1256.6-j- square inches. 

2. If the diameter of the earth is 8000 miles, what is its con- 
vex surface ? Ans. 201061888 square mUes. 

364« To find the solidity or volume of a sphere. 
Rule. — Multiply the surface by ^ of the diameter, or multiply the 
cube of the diameler by .523598, and the product will be the solidity, 

NoTB. — .523598 is J of 3.141592. 

1. What is the solidity of a sphere whose diameter is 20 
inches ? Ans. 4188.7+ inches, 

s 2. If the diameter of a globe or sphere is 5 feet, how many 
cubic feet does it contain ? Ans. 65.44-{- cubic feet. 

36St To find how large a cube may be cut from any 
given sphere, or be inscribed in it. 

Rule. — Square the diameter of the sphere, divide the product by 3, 
and extract the square root of the quotient for the answer, 

1. How large a cube may be inscribed in a sphere 10 inches 
in diameter? Ans. 5.773 -|- inches. 

2. What is the side of a cube that may be cut from a sphere 
80 inches in diameter ? Ans. 17.32-|- feet. 

THE SPHEROID. 

366« A Spheroid is a solid, generated by the 
revolution of an ellipse about one of its diameters. 

If the ellipse revolves about its longer or trans- 
verse diameter, the spheroid is prolate, or oblong ; 
ili about its shorter or conjugate diameter, the spheroid is oUatej or 
jkutvned, 

367i To find the solidity or volume of a spheroid. 
Rule. — Multiply the square of the shorter axis by the longer axis, and 
this product by .623598, if the spheroid is prolate. Or, 

363. The rale for finding the surface of a sphere? — 364. The rale for find- 
ing the solidity of a sphere ? — 365. The rale for finding how large a cube 
can be cut from a given sphere ? — 366. What is a spheroid ? A prolate 
spheroid ? An oblate spheroid ? — 367. The rale for finding the solidity of 
a spheroid ? 

27* 
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If it is oblate, muUiply the square of the longer axis by (he shmier axis, 
and this product by .523598. 

1. What is the solidity of a prolate spheroid, whose transverse 
axis is 30 feet, and the conjugate axis 20 feet ? 

Ans. 6283.17-1- cubic feet 

2. What is the solidity of an oblate spheroid, whose axes are 
30 and 10 feet ? Ans. 4712.38-}- cubic feet. 



MENSURATION OF LUMBER. 

368 • Boards are usually measured by the square foot. Planks, 
joists, beams, &c., are usually surveyed by board measure, the 
board being considered to be 1 inch in thickness. 

Round timber is sometimes measured by the ton, and some- 
times by board measure. 

369* To find the contents of a board. 

Rule. — Multiply ike length of the board, taken in feet, by its loidth, 

taken in inches, and divide this product by 12', the quotient is the contents 

in square feet. 

Note. — If the board is tapering, take half the sum of the width of its 
ends for the width. 

1. What are the contents of a bcf&xd 18 inches wide and 16 
feet long ? ^ Ans. 24 feet. 

2. What are the contents of a board 24 feet long and 30 inches 
wide ? Ans. 60 feet. 

870. To find the contents of joists, beams, &c. 

Rule. — Multiply the width, taken in inches, by the thickness, and this 
product by the length, in feet ; divide the last product by 12, and the quo- 
tient is the contents in feet 

1. What are the contents of a joist 4 inches wide, 3 inches 
thick, and 12 feet long? Ans. 12 feet. 

2. What are the contents of a square stick of timber 25 feet 
long and 10 inches thick? Ans. 208 J feet 

371. To find the contents of round timber. 

Rule. — Multiply the length of the stick, taken in feet, by the square 
of one fourth the girt, taken in inches; divide this product by 144, and the 
quotient is the contents in cubic feet. 

368. By what measure are planks, joists, &c., usually surveyed ? What is 
the nsu&t thickness of a hoard ? How is round timber measured ? — 869. 
The rule for flndinp: the contents of «l boATd*? — 370 The rule for finding the 
contents of Joists, &c. 
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Note 1. — The eirt of tapering timber ie nsaally taken about one third 
the distance from Sie larger to the smaller end. 

.Note 2. — A ton of timber, estimated by this method, contains 50^ 
cubic feet 

1. How many cubic feet of timber in a stick, whose length is 
60 feet, and whose girt is 60 inches ? Ans. 78|^ cubic feet. 

2. What are the contents of a stick, whose length is 30 feet, 
and girt 30 inches ? Ans. 11.7+ solid feet. 



MISCELLANEOUS QUESTIONS. 

1. What number is that, to which if ^ be added, the sum will 
be 7i ? Ans. 7f . 

2. What number is that, from which if 3^ be taken, the re- 
mainder will be 4^ ? Ans. 7^f . 

8. What number is that, to which if 3f^ be added, and the sum 
divided by 5f , the quotient will be 5 ? Ans. 23f . 

4. From -^ of a mile take J of a furlong. 

Ans. 4fur. 12rd. 8fl. Sin. 

5. John Swift can travel 7 miles in f of an hour, but Thomas 
Slow can travel only 5 miles in -fj of an hour. Both started from 
Danvers at the same time for Boston, the distance being 12 miles. 
How much sooner will Swift arrive in Boston than Slow ? 

Ans. 12ff seconds. 

6. If f of a ton cost $ 49, what will Icwt. cost ? 

Ans. $3.92. 

7. How many bricks 8 inches long, 4 inches wide, and 2 
inches thick, will it take to build a wsJl 40 feet long, 20 feet 
high, and 2 feet thick ? Ans. 43200 bricks. 

8. How many bricks will it take to build the walls of a house, 
which is 80 feet long, 40 feet wide, and 25 feet high, the wall to 
be 12 inches thick ; the brick beiug of the same dimensions as in 
the last question ? Ans. 159300 bricks. 

9. How many tiles, 8 inches square, will cover a floor 18 feet 
long, and 12 feet wide? Ans. 486 tiles. 

10. If it cost $ 18.25 to carry llcwt. 3qr. 191b. 46 miles, how 
much must be paid for carrying 83cwt 2qr. 111b. 96 miles ? 

Ans. $ 266.70H|f 

11. A merchant sold a piece of cloth for $ 24, and thereby lost 
25 per cent ; what would he have gained had he sold it for $ 34 ? 

Ans. 6^ per cent* 



i 
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12. Bought a hogshead of molasses, containing 120 gallons, for 
$30 ; but 20 gallons having leaked out, for what must I sell the 
remainder per gallon to gain $10 ? Ans. $ 0.40. 

13. Bought a quantity of goods for $ 128.25, and having kept 
them on hand 6 months, for what must I sell them to gain 6 per 
cent ? - Ans. $ 140.02. 

14. If a sportsman spends ^ of his time in smoking, ^ in gun- 
ning, 2 hours per day in loafing, and 6 hours in eating, drinking, 
and sleeping, how much remains for nsefal purposes ? 

Ans. 2 hours. 

15. If a lady spend ^ of her time in sleep, ^ in making calls, ^ 
at her toilet, ^ in reading novels, and 2 hours each day in receiv- 
ing visits, how large a portion of her time will remain for improv- 
ing her mind, and for domestic employments ? 

Ans. 3§| hours per day. 

16. If *5| ells English cost $ 15.16, what will 71f yards cost? 

Ans. $ 155.39. 

17. If a staff 4 feet long cast a shadow 5f feet, what is the 
higbt of a steeple whose shadow is 150 feet ? Ans. 107f feet. 

, 18. Borrowed of James Day $ 150 for six months ; afterwards 
I lent him $ 100 ; how long shall he keep it to compensate him 
for the use of the sum he lent me ? " Ans. 9 months. 

19. A certain town is taxed $ 6045.50 ; the valuation of the 
town is $293275.00 ; there are 150 polls in the town, which are 
taxed $ 1.20 each. What is the tax on a dollar, and what does 
A pay, who has 4 poUs, and whose property is valued at $ 3675 ? 

Ans. $ 0^02. A's tax $ 78.30. 

20. D. Sanborn's garden is 23f rods long, and 13f rods wide, 
and is surrounded by a good fence 7f feet high. Now, if he shall 
make a walk around his garden within the fence 7-j^ feet wide, 
how much will remain for cultivation ? 

Ans. lA. 3R. 7p. 85f^|ift. 

21. J. Ladd's garden is 100 feet long and 80 fSet wide ; he 
wishes to enclose it with a ditch, to be dug outside, 4 feet wide ; 
how deep must it be dug, that the soil taken from it and placed 
on the garden may raise the surface 1 foot? Ans. 5^f feet 

22. How many yards of paper, that is 30 inches wide, will it 
require to cover the walls of a room that is 15 J feet long, 11^ feet 
wide, and 7^ feet high ? • Ans. 55^J yaiJs. 

23. Charles Carleton has agreed to plaster the above room, 
walls and ceiling, at 10 cents per square yard ; what will be his 
bill? ^ An3.$6.54|. 
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24. What is the interest of $ 17.86, from Feb. 9, 1850, to Oct 
29, 1852, at 7^ per cent ? Ans. $ 3.52+. 

>C 25. Required the surface of the largest cube that can be in- 
scribed in a sphere 30 inches in diameter. Ans. 1800 inches. 

>^ 26. What is due, on the following note, at compound interest, 
Oct 29, 1862 ? 



$ 1000. Salem, J^. R, Oct. 29, 1856. 

Far value received, I promise to pay Luther Emerson, Jr,, ot 
order, on demand, one thousand dollars with interest, 
Attest, Adams Atee. Emerson Luther. 

On this note are the following indorsements : — 

Jan. 1, 1857, was received $ 125.00, 

June 5, 1857, do. $316.00, 

Sept 25, 1857, do. $ 417.00, 

April 1, 1858, do. $ 100.00, 

Julj 7, 1858, do. % 50.00. 

Ans. $ 53.79. 
X 27. How many cubic inches are contained in a cube that may 
be inscribed in a sphere 40 inches in diameter ? 

Ans. 12316.8+ inches. 

28. A bushel measure is 18^ inches in diameter, and 8 inches 
deep ; what should be the dimensions of a similar measure that 
would contain 4 quarts ? 

Ans. 9^ inches in diameter, 4 inches deep. 

29. A gentleman willed ^ of his estate to his wife, and | of 
the remainder to his oldest son, and ^ of the residue, which was 
$ 151.33^, to his oldest daughter; how much of his estate is left 
to be divided among his other heirs ? Ans. $ 756. 6 6§. 

30. A man bequeathed ^ of his estate to his son, and ^ of the 
remainder to his daughter, and the residue to his wife ; the differ- 
ence between his son and daughter's portion was $ 100 ; what 
did he give his wife ? Ans. $ 600.00. 

31. Sold a lot of shingles for $50, and by so doing I gained 
12^ per cent. ; what was their value ? Ans. % 44.44|. 

32. If T^ of a yard cost $ 5.00, what quantity will $ 17.50 pur^ 
chase ? Ans. f J- yard. 

33. John Savory and Thomas Hardy traded in company, 
Savory put in for capital $ 1000 ; they gained $ 128.00 ; Hardy 
received for his share of the gains $ 70 ; what was his capital ? 

Ans. $1206.894t 
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^ 84. E. Fuller lent a certain sum of money to C. Lamson, and 
at the end of 3 years, 7 months, and 20 days he received interest 
and principal $ 1000 ; what was the sum lent ? 

Ans. $820.79^1}. 

35. Lent $88 for 18 months, and received for interest and 
principal $ 97.57 ; what was the per cent ? Ans. 7^ per cent 

36. When f of a gallon cost $ 87, what cost 7^ gallons ? 

Ans. $1051.25. 

37. When $ 71 are paid for 18^ yards of broadcloth, what cost 
5 yards ? Ans. $ 19.26^6^, 

38. How many yards of cloth, at $ 4.00 per yard, must be given 
for 18 tons 17cwt 3qr. of sugar, at $ 9.50 per cwt ? 

Ans. 897^ yards. 

39. How much grain, at $ 1.25 per bushel, must be given for 
98 bushels of salt, at $ 0.45 per bushel ? Ans. 35^^ bushels. 

K40. A person being asked the time of day, replied that f of the 
time passed from noon was equal to j^j^ of the time to midnight 
Required the time. Ans. 40 minutes past 4. 

41. On a certain night, in th^ year 1852, rain fell to the depth 
of 3 inches in the town of Haverhill ; the town contains about 
20,000 square acres. Required the number of hogsheads of water 
fallen, supposing each hogshead to contain 100 gallons, and each 
gallon 282 cubic inches. 

Ans. 13346042hhd. 55gal. Iqt Opt 2i^gi. 

42. If the sun pass over one degree in 4 minutes, and the lon- 
gitude of Boston is 71° 4' west, what will be the time at Boston, 
when it is llh. 16m. A. M. at London ? 

Ans. 6h. 31m. 44sec. A. M. 
^ 43. When it is 2h. 36m. A. M. at the Cape of Gkjod Hope, in 
longitude 18° 24' east, what is the time at Cape Horn, in longi- 
tude 67° 21' west ? Ans. 8h. 53m. P. M. 
>^44. Yesterday my longitude, at noon, was 16° 18' west ; to-day 
I perceive by my watch, which has kept correct time, that the 
sun is on the meridian at llh. 36m. ; what is my longitude to- 
day ? Ans. 10° 18' west 

45. Sound, uninterrupted, will pass 1142 feet in 1 second; how 
long will it be in passing from Boston to London, the distance 
being about 3000 miles ? Ans. 3h. 51m. 10-|- sec 

46. The time which elapsed between seeing the iiash of a gun 
and hearing its report was 10 seconds ; what was the distance ? 

Ans. 2 miles 860 feet 

47. J. Pearson has tea, which he barters with M. Swift, at 
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10 cent3 per lb. more than it costs him for sugar, which costs 
Swift 15 cents per pound, but which he puts at 20 cents per 
pound; what was the first cost of the tea ? 

Ans. $ 0.30 per lb. 

48. Q and Y barter; Q makes of 10 cents 12iJ- cents; Y 
makes of 15 cents 19 cents; which makes the most per cent., and 
how much ? Ans. Y makes If per cent, more than Q. 

49. A certain individual was bom in 1786, September 25, at 
23 minutes past 3 o'clock, AM.; how many minutes old will 
he be July 4, 1844, at 30 minutes past 5 o'clock, P. M., reck- 
oning 365 days for a year, excepting leap years, which have 366 
days each ? Ans. 30386287 minutes. 

50. The longitude of a certain star is 3s. 14® 26' 14", and the 
longitude of the moon at the same time is 8s. 19® 43' 28" ; how 
far will the moon have to move in her orbit to be in conjunction 
with the star ? Ans. 6s. 24° 42' 46". 

51. From a small field, containing 3 A. IR. 23p. 200ft., there 
were sold 1 A 2R. 37p. 30yd. 8ft. ; what quantity remained ? 

Ans. lA. 2R. 25p. 21yd. 5ft. 36in. 

52. What part of J of an acre is ^ of an acre ? 

Ans. f f 
63. A thief was brought before a certain judge, and it was 
proved that he had stolen property to the value of l£ 19s. lljd. 
He was sentenced either to one year's imprisonment in the county 
jail, or to pay l£ 19s. llfd. for the value of every pound he 
had stolen ; required the amount of the fine. 

Ans. 3£ 19s. lid. O^^qr. 

54. My chaise having been injured by a very bad boy, I am 
obliged to sell it for $ 68.75, which is 40 per cent, less than its 
original value ; what was the cost? Ans. $ 11 4.58 J. 

55. Charles "Webster's horse is valued at $ 120, but he will not 
sell him for less than $ 134.40 ; what per cent, does he intend to 
make? Ans. 12 per cent. 

•?< 56. Three merchants, L. Emerson, E. Bailey, and S. Curtiss, 
engage in a cotton speculation. Emerson advanced $3600, 
Bailey $ 4200, and Curtiss $ 2200. They invested their whole 
capital in cotton, for which they received $15000 in bills on a 
bank in New Orleans. These bills were sold to a Boston broker 
at 15 per cent, below par ; what is each man's net gain ? 
Ans. Emerson $ 990.00, Bailey $ 1155.00, Curtiss $ 605.00. 

X 57. Bought a box made of plank, 3 J inches thick. Its length 
on the outside is 4ft. 9in., its breadth 3 ft. 7 in., and its hight 
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2ft. llin. How many square feet did it require to make the 
box, and how many cubic feet will it hold ? 

Ans. 70^ square feet, 29^ cubic feet 
^ 68. How many bricks will it require to construct the walls of 
a house 64 feet long, and 32 feet wide, and 28 feet high ? The 
walls are to be 1ft. 4in. thick, and there are also three doors 7ft. 
4in. high, and 3ft. 8in. wide ; also 14 windows 3 feet wide and 6 
feet high, and 16 windows, 2ft;. 8in. wide and 5ft. 8in. high. Each 
brick is to be eight inches long, and 4 inches wide, and 2 inches 
thick. Ans. 167,480 bricks. 

A 59. John Brown gave to his three sons, Benjamin, Samuel, 
and William, $ 1000, to be divided in the proportion of J, J, and 
J, respectively ; but "William, having received a fortune by his 
wife, resigns his share to his brothers. It is required to divide the 
whole sum between Benjamin and Samuel. 

Ans. Benjamin, $571.42f ; Samuel, $428.57f. 
^ 60. Peter Webster rented a house for 1 year to Thomas Bai-^, 
ley, for $ 100 ; at the end of four months Bailey rented one half 
of the house to John Bricket, and at the end of eight months it 
was agreed by Bricket and Bailey to rent one third of the house 
to Jolm Dana. What share of the rent must each pay ? 

Ans. Bailey $ 61^, Bricket $ 27J, and Dana $ 11 J. 

61. I have a plank 42J feet in length, 24 inches wide, and 3 
inches thick ; required the side of a cubical box that can be made 
from it. Ans. 48 inches. 

62. D. Small purchased a horse for 10 per cent, less than his 
value, and sold him for 16 per cent, more than his value, by which 
he gained $ 21.84; what did he pay for the horse ? 

63. Minot Thayer sold broadcloth at $ 4.40 per yard, and by 
so doing he lost 12 per cent ; whereas, he ought to have gained 
10 per cent. ; for what should the cloth have been sold per yard? 

64. A gentleman has 5 daughters, Emily, Jane, Betsey, Abi- 
gail, and Nancy, whose fortunes are as follows. The first two 
and the last two have $19,000; the first four, $19,200; the 
last four, $ 20,000 ; the first and the last three, $ 20,500 ; the first 
three and the last, $ 21,300. What was the fortune of each ? 

Ans. Emily has $5,000; Jane, $4,500; Betsey, $6,000, 
Abigail, $ 3,700 ; and Nancy, $ 5,800. 

"T^ 65. I have a fenced garden, 12 rods square. Hpw many trees 
may be set on it, whose distance from each other shall be one rod, 
and no tree to be within half a rod of the fence ? Ans. 152 trees. 
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THE METRIC SYSTEM. 



37]& The Metric System of Weights and Measures is based 
upon the decimal system of notation. 

It was authorized to be used in the United States, and its use 
introduced into some departments of public service, in 1866, by 
an Act of Congress. 

373. The Principal UnitSy or those from which the others are . 
derived, are : — 

The Meter, which was intended to be, and is nearly, one 
ten-millionth of the distance on the earth's surface from the 
equator to the pole. 

The Square Meter, which is the square whose i^de is one 
meter; and the Are (pronounced air), which is the square 
whose side is ten meters. 

The Cubic Meter, or Stere (pronounced stair), which is 
the cube whose edge is one meter ; and the Liter (pronounced 
leeter), which is one thousandth of a cubic meter. 

The Gram, which is the weightj in vacuum, of a cubic cen- 
timeter of distilled water, at the greatect density. 

374. The Higher Denominations »re expressed by prefix- 
ing to the name of the principal unit, 

Deka, 10 ; Hecto, 100; Kilo, 1000 ; Myria, 10,000 ; 
and the Lower Denominations by prefixing 
Deci, 10th ; Centi, 100th ; Milli, 1000th. 
Note. Kilo is pronounced kil'o, and Deci, dia'if. 

375. Measures of Length. 

10 miVlimeters (mm.) = 1 cenJtimeter, cm., =» .3937 inch. 

10 centimeters, 1 dec'imeter, dcm., 8.937 inches. 

10 decimeters, 1 meter, me., 39.37 inches. 

10 meters, 1 dek'ameter, dkm., 393.7 inches. 

10 dekameters, 1 hec'tometer, hm., 328 ft. 1 in. 

10 hectometers, 1 kilometer, km., 3280 ft. 10 ia 

10 kilometers, 1 myr'iameter, mym., 6.2137 miles. 
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Note 1. The mider is used as the unit of measure in measuring clotli, 
and common lengths and distances, and the kilometer in measuring long 
distances, as the length of roads and rivers, distances between cities, etc. 

NoTB 2. A meter is very nearly 8 feet, 8 inches, and 8 eighths of an 
inch in length ; and a kilometer is about 200 rods, or -I of a mile. 

376. Measures op Surface. 

100 sq. miUtmeters (mm^.)=l sq. centimeter, cm^.,==.00155 sq.in. 
100 sq. centimeters, 1 sq. decimeter, dcm^., .1076 sq. ft. 

100 sq. decimeters, 1 sq. meter, m% 1.196 sq. yd. 

Also, 
100 cen'tiares (ca.), or sq. me., = 1 are, ar., =^ tl9.6 sq. yd. 
100 ares, 1 hectare, ha., 2.471 acres. 

Note 1. The square meter is used in general in measuring surfaces. 
The are is the principal unit in measuring land ; and the hectare is also^ 
taken as a unit of the same kind of measurement 

Note 2. A square meter is about 1^ square yards, and an are nearly 
4 square rods. 

377# Measures of Volume. 
1000 cu. miUtmeters, (mm*.), 1 cu. centimeter, cm^, == .061 cu. in. 
1000 cu. centimeters, 1 cu. decimeter, dcm'., 61.022 cu. in. 

1000 cu. decimeters, 1 cu. meter, m'., 1.308 cu. yd. 

Also, 

10 dec'isteres (dcs.) ^1 stere, or cu. meter, st.,=^ 1.308 cu. yd. 
10 steres, 1 dek'astere, dks., 13.08 cu. yd. 

And 

10 mil'liliters (ml.) = 1 cenHiliter, cl., = .338 fluid oz. 
10 centiliters, 1 dec'iliter, del., .845 liq. gill. 

10 deciliters, 1 liter. It, 1.0567 liq. qt 

10 liters, 1 dek'aliter, dkl., 2.6417 liq. gal. 

10 dekaliters, 1 liedtoliter, hi., 2 bu. 3.35 pk. 

10 hectoliters, 1 kil'oliter, kl., 1.308 cu. yd. 

Note 1. The cubic meter is used in general in measuring Tolume, and 
the stere in estimating wood. 

Note 2. The liter is used in measuring liquids ; it is about 1^ liquid 
quarts, or ^ of a dry quart ; 1000 liters are equal to 1 cubic meter. 
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KoTB 8. The hectoliter, or for brevity hecto, is generally taken as the 
nnit in measuring dry articles, such as grains, salt, etc., and is abouf: 
2^ bushels, or -^ of a barrel. 

378. Weights. 
10 miVUgrams (mg.)=l cen'tigram, eg., = .1543 grains. 



10 centigrams, 
10 decigrams, 
10 grams, 
10 dekagrams, 
10 hectograms, 
10 kilograms, 
10 myriagrams, 
10 quintals. 



1 dec'igram, dcg., 
1 Gram, gm., 

1 dek'agram, dkg., 
1 hec'togram, hg., 
1 kiVogram, k., . 
1 myr'iagram, myg., 
1 quin'tal, q., 

1 tonneau, t.. 



1.543 grains. 
15.432 grains. 
.3527 av. oz. 
3.5274 av. oz. 
2.2046 av. lb. 
22.046 av. lb. 
220.46 av. lb. 
2204.6 av. lb. 



Note 1. The gram is the unit in weighing gold, silver, and jewels, in 
mixing medicines, determining postage, etc .; the kilogram, or, for brevity, 
kiiOf is the ordinary weight of commerce ; and the tonneau, or marie ton, 
is used in weighing coal, hay, and all very heavy articles. 

Note 2. A kilo is about 2| avoirdupois pounds, or 2.68 Troy pounds ; 
and a metric ton a little more than 2200 avoirdupois pounds. 

379. Equivalents of denominations of common weights and 
measures in metric denominations are exhibited in the following 

Comparative Table. 



An inch = 2.54 centimeters. 
A foot =30.48 centimeters. 
A mile =1.6094 kilometers. 
A sq. inch=.0006452 sq. meter. 
A sq. foot=.0929 sq. meter. 
A sq. yd. =.8362 sq. meter. 
A sq. rod =.2529 are. 
An acre =.4047 hectares. 
A sq. mile=259 hectares. 



A gallon = 3.786 liters. 
A bushel = .3524 hectoliter. 
A cu. mch = .01639 liter. 
A cu. yard = .7646 stere. 
A cord = 3.625 stere. 
A grain = .0648 gram. 
ATroylb. = .373kilo. 
An av. lb. = .4536 kilo. 
A com. ton = .9071 tonneau. 



The numbers in the tables are determined approximately, but 
are sufficiently exact for all ordinary purposes. 

•380. In exgressing Metric Weights and Measures the decimal 
point, as in United States money, is placed between the unit, 
and its subdivisions decimally written. 

One, two, or three orders of figures are required to express 
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each metric denomination, lower than the unit, according as the 
scale b 10, 100, or 1000. Thus, 

We write according to the unit and scale, 6 kilometers, 3 dekame- 
ters, 5 meters, 7 decimeters, and 2 centimeters, as 6.03572 kilometers, 
or 6035.72 meters. 

16 hectares, 85 ares, and 25 centiares, as 16.3525 hectares, or 
1635.25 ares. 

41 cubic meters, 5 cubic centimeters, and 428 cubic millimeters, as 
41.000005428 cubic meters. 

381. The metric system is made very simple of application by 
the practice of using in general but a few of its denominations. 
Thus, 

Of LENGTHS, the meter, or kilometer; of surfaces, the square 
meter, are, or hectare ; of volume, the cubic meter or stere, the liter, 
or hectoliter; and of weights, the gram, kilo, or metric ton. 

38S. In a metric expression, a decimal part, if any, may be 
either read as a decimal of the unit; or, which is better, as a 
number of the lowest metric denomination denoted. Thus, 

15.75 meters may be read as fifteen meters and seventy-five cen- 
timeters. 

25.0035 hectares, as twenty-five hectares and thirty-five centiares. 

Exercises. 

1. Copy and read 45.63 meters. 

This mixed number may be read forty-five and sixty-three hun- 
dredths meters, or forty-five meters and sixty-three centimeters. 

Write and read, 

2. 136.5 St. 6. 120.05 ha. 

3. 170.301 km. 7. 31.55 hi. 

4. 61.58 It. 8. 561.038 k. 

5. 3.6054 m\ 9. 15.47894 m«. 
10. Write in figures eight meters, four centimeters. 

Regarding a meter the unit, we write 8, which will denote the num- 
ber of meters, as the integral part of a decimal expression, and place 
the decimal point Then, as there are no decimeters, we write in 
the place of decimeters, and 4, which will denote the number of cen- 
timeters, in the place of centimeters, and have as the required expres- 
sion, 8,04 me. 
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Write in figures, 

lit Twenty-four meters and three centimeters. Ans. 24.03 me. 

12. Sixteen meters and twenty-one millimeters. 

13. As hectares, thirty -five hectares, four ares, and fourteen 
centiares. Ans. 35.0414 ha. 

14. Fifteen ares and seventy-five centiares. 

15. Forty-five square meters, three square decimeters, and 
forty-one square centimeters. , Ans. 45.0341 m^. 

16. One hundred square meters and fifty-six square millime- 
ters. Ans. 100.000056 m^. 

17. Three cubic metfers and sixty-two cubic centimeters. 

Ans. 3.000062 m*. 

18. Sixty-three liters, four deciliters, and five centiliters. 

Ans. 63.45 It. 

19. Five steres and seven decisteres. And. 5.7 st 

20. Two hundred twenty-five kilos and seventy-two grams. 

Ans. 225.075 k. 

21. As tonneaux, three tonneaux, seven quintals, and ^ye 
kilos. ^ Ans. 3.705 1. 

22. Reduce 9.607 kilometers to meters. 

Since In 1 kilometer there are 1000 meters, in 9.607 kilometers there 
must be 9.607 times 1000 meters, or 9607 meters. 

m 

23. In 568 ares, how many hectares ? 

Since there is 1 hectare in 100 ares, there are as many hectares in 
568 ares as 100 ares are contained times in 568 ares, or 5.68 hectares. 

24. Eeduce 15.045 m^. to square centimeters. 

Ans. 150450 cm^. 

25. In 185.67 liters, how many hectoliters ? Ans. 1.8567 It. 

26. In 43.61 kilograms, how many grams ? Ans. 43610 gm. 

27. In 1064.000 cm*, how many cubic meters ? 

Ans. 1.064 m«. 

28. In 3.05 m*, how many cubic millimeters ? 

Ans. 3050000000 mm*. 

29. Add 31.04 meters, 67.05 meters, and 11.05 meters. 

Ans. 109.14 me. 

30. Find the sum of 416.54 kilos, 312.065 kilos, and 100.5 
kilos. Aiis. 829.105 k. 
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31. Find in ares the sum of 160 hectares, 490 ares, 3.14 ares, 
amd 16.34 hectares. Ans. 18127.14 ai^s. 

32. From 316.456 m* take 305.57 m». Ans. 10.886 m». 

33. If from a bin containing 30 hectoliters of wheat there be 
taken away 525 liters, how much will remain? Ans. 24.75 hi. 

34. J£ I bought at one time 30.15 kilos of sugar, at another 
47.54 kilos, and then sold 63.69 kilos, how much had I left? 

Ans. 14 k. 

35. What cost 30.75 liters of oil at 40 cents a liter ? 

Ans. $12.30. 

36. What cost 8 steres of wood at $3.50 a stere ? Ans. $28. 

37. How much wheat will a bin hold, which is 1 meter wide, 
1.5 meter deep, and 3 meters long ? Ans. 45 hectoliters. 

38. Paid for 46.5 kilos of sugar $9.30, how much was it a 
kilo ? Ans. $0.20. 

39. If a farmer divide his farm containing 963.36 hectares 
into 9 equal parts, how much will be the value of each part at 
$80 a hectare ? Ans. $8563.20. 

40. In 345 meters, how maay feet ? 

Since in 1 meter there are 3.28 feet, there will be in 346 meters 
845 times 3.28 feet, or 1131.8 feet 

41. In 2500 pounds, how many kilos ? Ans. 5511.5 kilos. 

42. In 5 hogsheads of 63 gallons each, how many liters ? 

Ans. 1192.59 liters. 

43. When the price of wheat is $1.20 per bushel, how much 
is it per hectoliter ? 

If wheat is $1.20 per bushel, it must be per hectoliter, which is 
2.837 times a bushel, 2.837 times $1.20, or $3.40+. 

44. How much must be paid for a box of sugar containing 80 
kilos, at the rate of 15 cents a pound ? Ans. $26.45+. 

45. Bought 30 meters of cloth at $2.50 per meter, at what 
price per yard must it be sold to gain $25 ? Ans. $3.04-|-. 
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MERITORIOUS AND ECONOMICAL. 
Tested and proved, these books have an unprecedented popularity. 

Over l,eOO,000 Oopies in use ! 



DISTII^GUISHIl^G FEATUI^ES. 



1. A complete course for all classes of learners, upon the same plan and by 
one author. 

2. The Primary Books are strictly elementary, and not mere abstracts or 
abridgments o( larger works, 

3. Each book is complete in itself, but so constructed as to prepare the 
learner for systematic progress, 

4. The methods and processes are entirely modern, and most happily combine 
mental and written processes* 

5. The course is arranged with a view of saving the time of the learner, and 
of expense, by the use of the smallest number of text-books. 

6. The several books are beautifully illustrated, printed upon sized paper, and 
handsomely and durably bound. 



SCHOOL OFFICERS 

Oontemplflting a change of Mathematical Text-Books^ are invited to 
examine GREENLEAF'S NEW SERIES. Address, 

ROBERT S. DAVIS & CO., 

36 Bromfield St., Boston. 



GXBEifLEAF'S NEW MATHEMATICAL SERIES. 



C3-Ig/EE3^T ■'F; AJF'S 



NEW SERIES OF ARITHMETICS. 



Sacli Book hi complete in itself, and sold separately. 



Superior to all others in use. 



I. In clearness of statement 

a. In progressive development. 

3. In logical arrangement 

4. In conciseness and accuracy. 

5. In umplicity of analysis. 



6. In improved processes. 

7. In conformity to business usages. 

8. In variety of practical problems. 

9. In conformity to new leg^l standards, 
zo. In adaptation to all classes of pupils. 



NEW PRIMABY ARITHMETIC. 

This book is on the plan of Object Teaching, and is beautifully illustrated. 

It combines Written and Oral Exercises, in lessons, all of an inviting 
and attractive nature. 

Primary Classes are fully prepared by its use for the next book of the 
series. 
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NEW EliEMENTABY ARITHMETIC. 

A Comprehensive Manual, at once inductive, analytic and useful, ex- 
pressly prepared to provide for new educational demands. 

It is especially adapted to Intermediate Classes, and to the wants of 
pupils whose limited opportunities require that they should learn much in the 
shortest possible time. 

It brings together in a brief form the essentials of arithmetic, mental and 
written, the fundamental rules, fractions, percentage and interest, and with the 
New Primary Arithmetic forms a complete course, in only two books. 



GREENLEAF'S NEW MATHEMATICAL SERIES. 



NEW PRACTICAIi ARITHMETIC. 

A Complete Arithmetic, entirely modern in its methods, and combining 
throughout practical utility with scientific accuracy. 

It was the first to make written exercises intellectual, to thoroughly enforce 
educational results by means of systematic review questions and exercises, and to 
introduce certain technical work of great value to Business Men, Farniers, 
Masons and Carpetiters. 

The extent to which this book has caused like books to be revised or re-writ- 
ten, is a sufficient evidence of its standard character. 

Its important features, such as the early introduction of the decimal point, 
the avoiding of many special rules, and of obsolete or extraneous matter, and the 
introduction of valuable new applications, have aided to make this work the most 
popular of its kind now before the public. 

In it may be found, treated in a practical manner, the Metric System, Stocks 
and Government Securities, new par of English Exchange, and the new legal 
values of Foreign Coins. 



It will be ndted that this work, with Greenleaf's New Primary and New 
Elementary Arithmetics, forms a clear, practical, comprehensive system, a time- 
saving and labor-saving course, 

OOI^I>r.BTB XN" 03>J"r.-Y THIiBB BOOECS, 
and is believed to be the cheapest, most convenient and productive, that has ever 
appeared. 

By their use, in comparison with some extended courses of five or more 
books, it is safe to say that the learner may not only make better progress, but 
at least 

Save Two Years of Valuable Time! 



GREENLEAF'S NEW MATHEMATICAL SERIES. 

GREENIiEAF'S ARITHMETICS 
have been approved for, and are now used, in the most important Schools of 
BOSTON, NEW YORK CITY, PHILADELPHIA, 

and many other cities ; and have been recently introduced into upwards of 6^00 
Sohools in the Eastern and Middle States, including fntir^ uniformity in 
numerous counties. 

GREENLEAF'S is the standard in upwards of 1,000 Cities and 
Towns in the New England States alone. 



TESTIMONIALS. 



From Rbv. Lbvbrbtt Griggs, School Vtsiiort Bristol^ Conn.^ April 3, 1875. — " Some years 
since, GreenleaTs Arithmetics were used in our schools. They were displaced by . 

Last Fall the Board unanimously adopted Greenleaf 's New Series, to the great satisfaction of our 
most accomplished teachers, as well as that of our school officers." 



From S. B. Frost, Principal of Union Graded School^ KilUngly^ Conn,, April 29, 1876. — 
"Greenleaf's New Series of Arithmetics were recently adopted for the Schools of Killingly. 
Teachefs and pupils seem more than pleased with them. The series is well graded through its 
successive books; admirably arranged, concise and logical in definitions, and seems to present all 
the new methods which recent improvements made in teaching have developed. The New Prac- 
tical Arithmetic is well named. It is sufficiently full for all ordinary purposes, and is characterized 
by a happy combination of beauty in the type, clearness and preciseness in the language, and is, 
I think, tAo best work of the kind extant.^ 



From Linus T. Gilbert, School Visitor^ Litchfield, Conn.^ Jan. a, 1875. — " Greenleaf 's 
New Seriesof Arithmetics are just what we have wanted for some time. I think themyir superior 

to , formerly in use. I am pleased that they have been introduced in our schools. 

There are many new features in the books that must commend them to towns now using books 
like , as we formerly had." 



From S. T. Dutton, Principal South Norwalk School^ Ct.y April, 1875.—" I have used 
GreenleaPs Mathematical Works, and take pleasure in testifying to the rare excellencies which 
they possess. So well are they adapted to the popular wants that I never heard a teacher speak 
of them as deficient in any respect." 
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GREENLEAF^S NEW MATHEMATICAL SERIES. 

GREEN LEAF'S 
HIGHER SCHOOL MATHEMATICS. 



NEW ELEMENTARY ALGEBRA. 

This is a well-known popular favorite, and admitted on all hands to be a work 
of rare excellence. Its extraordinary success has led to the publication of a 
number of imitation treatises, but all falling far short of the merit of the original. 



NEW SHORTER COURSE IN GEOMETRY. 

The increased attention given of late to the application of Geometry in 
Elementary Education, has made a necessity a brief course like this. It contains 
all the more important theories and problems of the science, with exercises for 
original thought and practical applications. The success of this work shows that 
it is meeting a general want. 



RECOMMENDATIONS. 



From Horatio O. Ladd, Principal SiaU Normal School, Plymouth^ N. H., July 14, 1875.— 
** We have used Greenleaf s New Elementary Algebra in our Normal School with very general 
acceptance to teachers and pupils. It holds an honorable place in the excellent Mathematical 
Series which the author has so long furnished to the scl^ools of our land.'' 



From Edward G. Ward, Principal of Pvblic School No. ix, yersey City^ N 7".— "My ex- 
perience with Greenleaf 's Mathematics justifies me in speaking of them in terms of the highest 
commendation. The Geometry, the Algebra, the Arithmetic, — are all good.'' 



From J. D. SMrrH, Principal of Worcester Academy j Mass, — " My experience has convinced 
me that GreenleaPs Elementary Algebra stands among the very best works on the subject. We 
use the work in this institution." 



From George A. VfKSTyto^THt Professor 0/ Mathematics^ Phillips Academy ^ Exeter, NH. 
—"I have used Greenleaf 's New Elementary Algebra for more than six years. It has proved so ' 
satisfactory that I have no desire or inclination to change for any other." 



From Isaac N. Carleton, Principal of Normal School^ C<w«.—" Although sorely pressed 
to adopt some other Algebra, we still continue to use Greenleaf 's in the Normal School, and con- 
sider it the best. 



GREENLEAF'S NE1V MATHEMATICAL SERIES, 

GREEN LEAF'S 
UNIVERSITY MATHEMATICS. 

New Higher Algebra. 

This elegant treatise, containing many important improvements, meets very 
fully the requirements of the best standard of instruction in Agricultural Col- 
leges, Institutes of Technology and Universities. 

Elements of Geometry, 

Its arrangement is the simple order adopted by Legendre. The acknowl- 
edged improvements of M. DeCunha have been carefully incorporated into 
the work. Numerous miscellaneous Geometrical Exercises are a distinctive 
feature, and make the course both complete and practical. 

Elements of Trigonometry. 

In this comparatively short course. Plane and Spherical Trigonometry is 
analytically treated and practically applied. The Trigonometric Functions, in 
accordance with the modern method, have been regarded 2&. ratios. The work is 
full and comprehensive^ containing the most useful applications, with full tctbles, 

IMPORTANT TESTIMONY. 

From C. O. Thompson, now Principal of I nstitttte of Technical Science^ Worcester^ Mass.— 
" GreenleaPs Algebras work well in my school. The New Elementary is logical, lucid^ progres- 
sive, and dignified, and the Nbw Higher is, if possible, better than the Elementary." 



/>viM Charlbs H. SvaTH» Professor of MathemaiicstBoTvdoin CoUeg^e^ Me. — "I have care- 
fully examined Greenleaf 's Algebras, Geometry, and Trigonometry of the New Comprehensive 
Series, and fmd they are admirably adapted to the purpose for which they are designed. Clear, 
sufficiently concise, and printed in excellent taste, they can haMly be surpassed as introductory 
text-books. Greenleaf 's New Higher Algebra has long been a popular text-book in this college.^ 



From J. D. Runklb, now President of Massachusetts Institute of Technology, Boston.— 
** The greatest care has evidently been taken with the style of the Geometry. After a careful 
search we have not been able to find one expression which we felt sure could be improved.*' 



From Skldbn J. Coffin, Adjunct Professor of Mathematics^ Lafayette College^ Pa,— 
" Greenleaf's New Higher Algebra, by its judicious arrangement and the practical nature of its ex- 
ampleft, commends itself to the favor of teachers. The work excels in the mode of presenting the 

feneral theory of Equations ; and the sections on Variation, Useful Formulas, and the chapter on 
Ladical Quantities are of great practical value." 



From E. J. Thompson, Professor o/ Mathematics, University of Minnesota,— *'' I have exam- 
ined Greenleaf 's Trigonometry, and like it well. I am pleased with its systematic and logical 
//vatroent of the subject, and also with the practical work it introduces to the student. I shall use 
it in my future classes, " 
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